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cad aU New “VARI-TILT”” 
base antennas with 
! Variable Electrical 
a! ba t {d= Beamtilt (VEB) you 
' can adjust anywhere 
in 30 seconds. 
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Patents ‘enue, 


“VARI-TILT”’ — instantly, whenever e Adjust beamtilt for optimum null 
you need to fine-tune beamtilt for fill precisely in seconds. 
optimum signal focus below the # Only a single model required 
horizon. for any negative beamtilt pattern 

Do it in seconds, before installation | fom 3° to 8° below the horizon. 
or when on the tower, with Antenna = Does not require removal of 
Specialists’ unique new “VARI-TILT” radome or changing of jumper 
omni-directional base antennas with cables - maximum convenience, no 
Variable Electrical Beamtilt (VEB). possible loss of weather-proofing. 

i ; ; = Three models available for cellular, 

ae ee TACS, ETACS, GSM, paging and 800-900 


MHz trunking systems. 
ASPD977 — 824-896 MHz 
ASPA977 — 806-869 MHZ 
ASPJ977 — 872-960 MHz 
the observation Electrical Specifications: 
port provided. Power: 500 Watts * Gain: 8% dB 
Then, with a twist of the wrist, adjust {+2 0B)* VSWR: 1.5:1+ Vertical 
beamtiltto your beamwidth: 7°. 
exact requirement = Mechanical Specifications: 
fe) from —3°to —8°. _ Rated wind velocity (RS-329): 165 mph 
Simply ingenious! ¢ Length: 14.4 ft. - Weight: 35 Ibs. 


antenna base, and 
observe the direct 
reading calibra- 
tion rod through 


Typical patterns: 
a - 3° s° 


SPP the antenna specialists co. 


a member of the ALLIEN TELECOM GROUP 
30500 Bruce Industrial Parkway, Cleveland, OH 44139-3956 « Tel. No. 216/349-8400 « Fax No. 216/349-8407. 
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The 10-site radio controller 


Gooseneck 
microphone 
optional 


_', optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m™ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


= TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 

= RX ALL switch for monitoring 
all unselected lines 

= Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 

= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 

@ TIMED MUTE switch to mute 
“unselected” audio temporarily 

@ Separate volume controls for 
each “unselected” line 

=~ =Instant-PTT switches for each 
line 

@ = Line-activity LEDs (function 
on all lines, selected or not) 

m Heavy-duty 120/240-Va- power 
supply (also runs on 12 Vac) 

Options 
@ DCA-3 external three-line 


adapter for DC-format lines 


B® Gooseneck and desk micro- 
phones, headsets, footswitch 


m@ DTMF pad 
@ Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


B® = Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


UIMEGA il 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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Minnesota city installs 
trunked radio system 
Robert Lutz 

In July 1992, the city of 
Bloomington, MN, imple- 
mented a digitally controlled 
trunked radio system that gives 
cily agencies unprecedented 
communications capabilities 
and that delivers improved 
coverage. 


Modem speeds 
throughput for data 


sent by any radio 

Dr. Rainald Schoneberg 

A new fail-safe technology 
for bandwidth- and power- 
efficient data communication 
systems works perfectly on mo- 
bile radio channels at actual 
speeds above 9,600 bps, with- 
out needing synchronization or 
equalization. 


Product/services 


showcase 

Use this section as a mini- 
catalog of radio communica- 
tions equipment and services 
offered by advertisers. 
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On the cover: The rooftop of the Kansas City, 
MO, city hall bristles with a variety of Jand 
mobile radio antennas. 
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The journal of mobile communications technology 


Technically speaking 
Isolators—the practical view, 
part 2. 


News 
Hutton gives awards to top 
vendors. 


Regulating technology 
FCC advances regulatory 
agenda despite commission 
vacancies. 


New products 

Bramco, Connect Systems and 
ElectroCom Communications 
Systems are the “Readers’ 
choice.” 


Literature 


Feedback 
Readers use the MRT 
Buyers’ Guide all year long. 


People 


Letters to the editor 
Trunking. 


Classified ads 


Ad index/hot line 


Find advertisers quickly. 


What do you think? 


Tone signaling products. 


Mobile Radio Technology (ISSN 0745-7626) 
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9800 Metcalf, Overland Park, KS 66212-2215. 
Second-class postage paid at Shawnee Mission, 
KS, and additional mailing offices, POST- 
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The DATA MESSENGER’ System 


Now, the speed, efficiency and accuracy of a complete mobile data 
system is at the fingertips of even the smallest 2-way radio user. 
Selectone's new Data Messenger System can send up to 8 messages 
of 140 characters each to every system mobile unit (new or existing, 
trunked or conventional) with an additional 64 messages stored in 
queue. This complete turnkey system, armed with Selctone pro- 
prietary software provides ‘‘handshaking’’ in both directions which 
virtually guarantees total communications, The system includes an 
ST-1010 Base Station Controller, the ST-1000 Mobile Data Terminal, 
mounting bracket and interconnect cables. Installation is fast and 
easy, thanks to Selectone's Applications Engineering support. 


FOR FULL FACTS, CALL: 


e Stores up to 8 messages of 140 characters each. 

e Eight programmable user-defined status conditions. 
e “Handshake” acknowledgement of all transmissions. 
e Back-lit mobile display for easy day or night viewing. 
e ANI (Automatic Number Idendification). 

¢ Complete fleet status display at base station. 

© Compact mobile terminal (6.2”L x 3.8”’W x 1.6”D). 
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ejecrone Selectone Corporation » 23278 Bernhardt Street ¢ Hayward. California 94545 
Toll Free’ (800) 227-0376 © Fax: (510) 887-4011 © Phone: (510) 887-1950 
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Battery recycling 

Multiplier Industries, Mt. Kisco, 
NY, has made it possible for custom- 
ers to recycle any manufacturer’s re- 
chargeable nickel-cadmium (NiCd) 
two-way radio, cellular telephone and 
pager batteries. 

As you may know, the cadmium 
contained in NiCd batteries should not 
be disposed of in trash destined for 
landfills. 

At the same time, people who want 
to dispose of small quantities of NiCd 
batteries without introducing cadmium 
into the environment previously have 
had no place that we knew of to send 
them. Not even the largest retail com- 
panies that sell NiCd batteries to con- 
sumers seem to have programs for safe 
cadmium disposal or recycling. 

Now once a month, customers can 
send NiCd batteries freight pre-paid 
(and $1 per battery) to Multiplier for 
recycling. There is no minimum num- 
ber of batteries that can be returned. 
Special arrangements can be made for 
large quantities, 

Even though the program is limited 
because it is available only to the 
company’s customers, it is a step in 
the right direction. 


* * * 


Ingenuity 

Most experts about health risks con- 
nected with radio energy exposure 
have said that hand-held cellular 
phones are not hazardous to their us- 


ers’ health; nevertheless, a very small 
number of cellular subscribers appar- 
ently have stopped using hand-held 
phones—just in case. 

Well, what should come along but a 
headset that allows people to continue 
to use hand-held phones and to put 
distance between their phones and 
their heads. The headset plugs into an 
adapter, and the adapter plugs into the 
hand-held phone. The headset is com- 
patible with Motorola, NEC, OKI and 
Mitsubishi phones, among others. 

When we learned about the headset 
on May 17, we thought this was an- 
other example of American ingenuity 
... of turning a problem into an oppor- 
tunity ... of taking a lemon and mak- 
ing lemonade, 

OK, it may be ingenious, but as it 
happens, the product already had been 
in development for eight months, pre- 
dating the cellular health scare episode 
that began Jan. 21 with a Larry King 
broadcast on CNN cable television. 

Credit Andy Holman, Art Serrano 
and Al Blackford, the owners of 
Cellabs in Canoga Park, CA, for com- 
ing up with the idea. 

Actually, Cellabs has made mobile 
and transportable cellular phone head- 
sets for eight years. Seeing sales fig- 
ures shift to the extent that hand-held 
phones make up as much as 80% of 
current cellular phone sales, the three 


owners began developing headsets for 
the most popular type of cellular phone. 

We don’t know how much the po- 
tential headset sales will result from 
health considerations related to radio 
energy compared to safety consider- 
ations related to hand-held phone use 
in vehicles. Some customers may be 
motivated by the health factor. 

(With a headset, these phones be- 
come hands-free hand-helds, don’t 
they? Advertising copywriters have 
handled tougher phrases than that, 
though.) 

By the way, it is hard to find a worse 
position than horizontal on a car seat 
for a hand-held phone as far as making 
it difficult for a cell site to pick up 
signals is concerned. Wait—now 
there’s a market for hand-held cellular 
phone brackets for cars! (...t0 hold the 
phone upright at window height for 
better reception.) 

Or can you imagine connecting the 
hand-held phone to a headset and to an 
external antenna? (...the headset for 
safety; the external antenna for health 
and signal improvement.) 

Safety and health are important con- 
siderations. Whether or not the use of 
a headset for portable cellular phones 
is thought to be important for health 
reasons by the experts, the timing for 
the product introduction just couldn't 
seem to be better. 

—Don Bishop 


A headset for hand-held cellular phones. 
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Whether you want 
security against casual lis- 
teners or a sophisticated 


site. rie h system designed to defeat 
You stecegsaeae e fo SE = = 

the most determined inter- 

Actual size ception efforts, Transcrypt 


International has the proven line of products you need, 

Our unique narrowband analog scrambling with digital con- 
trol, gives Crypto Voice Plus (CVP™) units greater range and 
superior audio performance over plain digital systems. And our 
modules’ small size make them compatible with virtually all 
radios and systems. 

Transcrypt CVP scramblers are packed with the features 
you'd expect from the world leader in voice privacy and signal- 
ing. Such as lost radio stun and over-the-air programming and 
control, When it comes to signaling, 
no other system offers so much in such 


a small size—ANI, selective calling, status reporting, 
emergency with acknowledgement and more. 

So give your people the best in crystal clear communi- 
cation, and the other guy a lot of static. Get Crypto Voice 
Plus from Transcrypt to suit all of your radio applications. 

FOR MORE INFORMATION, CONTACT 
TRANSCRYPT INTERNATIONAL AT 


1-800-228-0226 


VA 


CRYPT 


T too: NOM 


L 


THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY. 
1620 North 20th Sweet. Lincoln. NE 68503 (402) 435-4400) FAX (402) 435-6780 


Circle (6) on Fast Fact Card 


C alendar 


July 

18-22—Forestry-Conservation Communications Association, Jackson, 
WY. Contact: Don Pfohl, 602-644-3166. 

24-28—International Municipal Signal Association, Norfolk, VA. Con- 
tact: Harold Glerum, 800-723-4672. 


August 

8-13—Associated Public-Safety Communications Officers National 
Conference, New Orleans Convention Center, New Orleans. Contact: 
800-949-2726. 


September 

21-23—International Mobile Communications Expo/Fall, Philadelphia 
Convention Center, Philadelphia. Contact: 303-220-0600. 

28-Oct. I—Mobile Communications Marketplace, New Orleans Con- 
vention Center, New Orleans. Contact: Telocator, 800-326-8638. 


October 
12-13—SMR/Private Carrier Management Conference, Loews 
Coronado Hotel, San Diego, CA, Contact; 202-331-7773. 


November 

4-6—Industrial Telecommunications Association, La Quinta Hotel, La 
Quinta, CA. Contact: Barbara J. Levermann, 703-528-5115. 

11-14—Communications Marketing Conference, Holiday Inn River- 
walk, San Antonio, Contact; Gene Johnson, Vega Signaling, 818-442- 
0782, 

19—Radio Club of America, Communications Symposium and Annual 
Dinner and Awards Presentation, New York Athletic Club, New York. 
Contact: Ron Formella, 201-652-6811, 


1994 
February 


7-8—AMTEX, the American Mobile Telecommunications Association's 


Mobile Raclio 


Marketing and Technology Conference and Exposition, Marriott on 
International Drive, Orlando, FL. Contact: 202-331-7773. 


March 

2-4—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, San Diego, Contact: 202-785-0081. 

6-9—Energy Telecommunications and Electrical Association, Henry 
B. Gonzales Convention Center, San Antonio. Contact: 214-235-0655. 


April 
13-15—International Mobile Communications Expo/Spring, Las Ve- 
gas Convention Center, Las Vegas. Contact: 303-220-0600, 


May 

2-5—Supercomm, sponsored by USTA and TIA, and International 
Conference on Communications, sponsored by IEEE, New Orleans. 
Contact: USTA, 202-835-3100. 

25-27—RadioComm, Vancouver Convention Center, Vancouver, Brit- 
ish Columbia. Contact: Bill Eggertson, 613-233-4888. 


June 

7-11—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Socicty, Stockholm, Sweden. Contact: Professor Sven- 
Olof Ohrvik, technical chairman, 46 8 757 0483; Fax 46 8 34 8441. 

18-23—Utilities Telecommunications Council, Washington Sheraton, 
Washington, DC. Contact: Rita Clark, 301-621-7802. 


July 
17-20—Forestry-Conservation Communications Association, 
Hershey, PA. Contact: Don Pfohl, 602-644-3166. 


August 
6-11—International Municipal Signal Association, Cavenaugh’s Inn. 
Spokane, WA. Contact: Harold Glerum, 800-723-4672. 


Stuart F. Meyer, tan: Mobile Consultant, 
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“correspondence should be addressed to P.O. Box 
Overland Park, KS 66282-2 -2901, 913-341- 
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1300, fax: 913-967-1904. 
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equipment manufacturers, manufacturers’ reps, 
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Meet the "Top Gun Scrambler" 
For the Radius” P200 
and Motorola® HT600* 


Cypher-M\Xisp 


The Cypher-MxX Variable Split Band 
Scrambler is close to digital in security, 
but without the drawbacks of processing 
delay, lost speaker recognition and reduced 
range. The MX P1283 is an SMT/PCB module 
housed in a replacement front cover for either 
a Radius P200 or Motorola HT600. And ina 
showdown, Cypher-MXvss is quicker to install. 


For Straight Shooting Information 
Call Toll Free: 


1-800-638-5577 


MX-COMINC. 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 


In Canada Call Omni Provincial Electronic, Inc.: , ¥ 
East / 314-648-8432 © Central / 416-841-6740 © West / 403-291-9639 or 604-589-3822 N, if Sees = 
4 Rear View with Mic. 
and Speaker Added 


* Motorola and Radius are trademarks of Motorola, Inc 
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Isolators—the practical view, part 2 


By Harold Kinley, CET 


In last month’s column, some basic 
concepts of isolators were presented 
from a practical point of view. 

This column includes some addi- 
tional information about isolator use. 


Input power vs. return loss 

One isolator specification figure is 
input power rating. 

If the reflected power is negligible 
(high return loss), then the isolator can 
be operated safely at full input power 
rating without exceeding its internal 
dissipation. 

On the other hand, when the re- 
flected power becomes significant, it 
increases the heating within the isola- 
tor and exceeds its maximum rated 
dissipation. To maintain a safety fac- 
tor, the input power should be reduced 
to offset the increased dissipation 
caused by the reflected power. 

Refer to Figure | above. Assume 
that both of the isolators shown in the 
figure are rated for 100W input power. 
The insertion loss is 0.35dB. The 
power input to isolator A is 100W (full 


ISOLATOR DERATING FACTOR 
VS. RETURN LOSS 


DERATING FACTOR 
1,00 


16 
RETURN LOSS (dB) 


A: SINGLE ISOLATOR, 0.5dB INSERTION LOSS 
8: DUAL ISOLATOR, 1.008 INSERTION LOSS 


Figure 2. Use this graph to determine the 
derating factor to be applied to the input 
power for a given amount of return loss. 


Figure 1. Two isolators can be connected in cascade to provide even greater isolation. 
The load resistor connected to port 3 of isolator B dissipates most of the power, shown 


in red. 


rated power). 

Because the insertion loss is 0.35dB, 
the output power at port 2 is 92.3W. 
Thus the power dissipated within the 
isolator is 1OOW — 92.3W =7.7W. To 
play it safe, 7.7W should be consid- 
ered to be the isolator’s maximum safe 
dissipation, As long as no reflected 
power enters the isolator and the input 
power does not exceed 100W, the in- 


ISOLATOR LOAD DISSIPATION 
VS. RETURN LOSS 


RETURN LOSS (dB) 


A: SINGLE ISOLATOR, 0.5dB INSERTION LOSS 
B: DUAL ISOLATOR, 1.0dB INSERTION LOSS 


Figure 3. Use this graph to determine the 
required isolator load dissipation for a 
given amount of return loss. 


ternal dissipation will not exceed 
7.7W. 

When the load connected to the iso- 
lator output port is badly mismatched 
(low return loss, high VSWR), signifi- 
cant power is returned to port 2 and on 
to port 3 where it is “dumped” into the 
load. If the return loss is 3dB, for ex- 
ample (VSWR = 5.85:1), 50% of the 
output power from port 2 of the isola- 
tor reflects back into port 2 and travels 
to port 3 into the load. 

In passing from port 2 to port 3, this 
reflected power causes increased dissi- 
pation within the isolator. If the isola- 
tor is operating at the 1OOW maximum 
input power, the output power from 
port 2 is 92.3W. The reflected power 
is 46.2W. The reflected power appear- 
ing at port 3 is 42.6W. The extra dis- 
sipation caused by the reflected power 
is 46.2W — 42.6W = 3.6W. 

Because of the reflected power, the 
isolator must dissipate 7.7W + 3.6W 
= 11.3W. To bring the internal dissi- 
pation back to a safe level, the input 
power should be reduced to compen- 
sate for the reflected power. 


(continued on page 50) 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Standard 
Radio Communications Manual; With Instru- 
mentation and Testing Techniques, Prentice- 
Hall, 1985. 


8 Mobile Radio Technology Suly 1993 


Save Your Batteries 
kor When You 


Really Need Them, 


Use X-Tra Talk, from Centurion. 


ow you can make 

sure your battenes 
are ready when you 
need them. 

It’s simple. When 
operating from your 
vehicle, make it stand- 
and procedure to power 
your two-way portable with X-Tra Talk (patent pending), the 
battery eliminator from Centurion. 

X-Tra Talk plugs into your vehicle's lighter (or any other 
12-volt source) to give you hassle-free operation for as long as 
you need to talk, No worries about power drain, No problems 
with related weakening of signal. 

And best of all, no surprise battery failure down the line 
when you really need to use them 


Because X-Tra Talk gives you: * Maximum power output 
from your radio * Extended battery life « Protection against 
reverse polanity and current surges ¢ Compaubility with 
Virtually all popular two-way portables. 

So why drain your radio's battery when you can tap into 
your vehicle's power source? Get X-Tra Talk and eliminate 
the frustration of battens failing when you need them most. 

X-Tra Talk. Another bright idea from Centurion, your 
two-way portable power source. 

Call us toll-free at 800-228-4563 for the name of our 
distributor nearest you. And ask about our full line of 
batteries and power packs, 


CENTURION INTERNATIONAL, INC, 
Power When You Need It. 
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Minnesota city installs 
trunked radio system 


In July 1992, the city of Bloomington, MN, implemented a digitally 
controlled trunked radio system that gives city agencies unprecedented 
communications capabilities and that delivers improved coverage. 


By Robert Lutz 


In 1988, the city of Bloomington, 
MN, Police Department radio system 
was inadequate, 

Not only was it sometimes impos- 
sible for a supervisor in a squad car to 
monitor the activities of officers on 
patrol, but some parts of the city lacked 
radio coverage. 

The radio system used two VHF fre- 
quencies sometimes configured as a 
repeater pair and sometimes config- 
ured as simplex channels, depending 
on need. Separating the frequencies as 


Lutz is a 25-year law enforcement veteran who 
spent 20 years with the city of Minneapolis be- 
fore joining the city of Bloomington, MN, Police 
Department in September 1988 as chief, 


simplex channels gained some opera- 
tional flexibility yet sacrificed a lot of 
coverage. 

When the repeater was in use, active 
patrol dispatch, detective and narcotics 
operations all vied for the same radio 
resource. This congestion resulted in 
uncontrolled, confusing and sometimes 
dangerous situations. 

In addition, the RCA base stations 
and voling system were well beyond 
their useful life expectancy. For a city 
of 86,500 residents, the radio system 
was woefully deficient. 

The police department’s communica- 
tions supervisor, Jean Guthery, was 
aware of the problems. She said that 
dispatchers were extremely busy try- 
ing to manage this crowded, two-chan- 
nel operation. 

Dispatchers were faced with a noisy 


Various city administrative and agency employees, including Public Works Depart- 
ment and Fire Department employees, as well as security officers from Normandale 
Community College, can communicate directly with one another via radio. 


and complicated system that offered no 
way to separate pertinent dispatch traf- 
fic from ongoing investigations or spe- 
cial events. 

Within the Public Works Depart- 
ment, according to Deputy Director Jim 
Gates, there were continual problems 
with channel congestion. Because Pub- 
lic Works shared its UHF channel with 
the Parks and Recreation Department, 
there were times, particularly in the 
summer, when users from both depart- 
ments would altempt to use the channel 
simultaneously. The result was that 
neither had satisfactory access from an 
old RCA repeater system. 

In addition, because Bloomington 
has many rolling hills and wooded ar- 
eas, there were significant coverage 
problems for the old Public Works sys- 
tem. 

The Fire Department, which is 
staffed by 150 volunteers, faced simi- 
lar headaches. According to Fire Chief 
Ullie Seal, the VHF repeater system 
offered no opportunity for separating 
fire ground operations except through 
a single statewide channel. 

Worse yet, the repeater system had 


§ co-channel interference. Because of 


this interference, receivers had to be 
adjusted to limit their sensitivity to the 
point where in-building communica- 
tions was next to impossible. 

With all of these users having many 
of the same problems, something 
needed to be done. Efforts to license 
additional VHF frequencies were un- 
successful because in the Minneapolis- 
St. Paul metropolitan area, none were 
available. 

At about this same time, there was 
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Take A Look 
AT Our Brass 


After a Cusheraft/Signals antenna has { 
been installed, you won't see the UltraLink 
Cable,™ the all-brass mount or the silver- 
plated contacts. Quite simply, you won't see 
some of our best work. 

With UltraLink Cable, installs are fast and 
easy. It snakes great and the connectors fit 
right. The Teflon® core makes it the best 
cable for high temperature applications. Its 
low-loss characteristics will allow more of the 
signal to reach the antenna. Our all-brass 
mount won't corrode so it's easy to remove. 
Larger teeth and a soldered lug insure an 
excellent ground. 

When the world's largest package delivery 
company needed antennas for their parcel 
tracking system, they chose the one you see 
here. Make the informed move to Cushcraft/ 
Signals for all your demanding mobile 
applications. 

Call us or your favorite distributor for your 
mobile and base antenna needs. 


UltraLink Cable’ 


* Low-loss Teflon® dielectric 

+ Withstands high temperature 

* Fits standard RG58 size connectors 
* Easily removed dual shields 

* Solid center conductor 


All-Brass Mount 
* Non-corroding 
* Parts won't seize together 
a * Large grounding teeth 
* Soldered ground lug 


Cushcraft/Signals 
supplies a complete line 
of base and mobile antennas. 


1-800-258-3860 
FAX: 1-800-258-3868 


cqusshercatt 


48 Perimeter Road, Manchester, NH 03103 U.S.A. - Telephone; 603-627-7877 - FAX: 603-627-1764 - TELEX: 4949472 
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talk among neighboring communities 
about 800MHz trunked radio technol- 
ogy. Three manufacturers gave the city 
information about their trunked radio 
systems. City representatives attended 
seminars and presentations about 


800MHz trunked radio and decided to 
investigate it seriously. 


A plan develops 
In early 1989, Police Captain Rich- 
ard Porth was assigned to manage a 


The equipment room at the primary trans- 
mit site, Norwest Financial Center, in- 
cludes (far left rack) the site controller and 
system diagnostic equipment; (next three 
racks) the seven base station transmitters 
for the 7-channel trunked radio system; 
and (right two racks) the combiners, fil- 
ters and microwave radio equipment. 


study of radio system options. 

Leonard J. Koehnen and Associates 
consulting engineers of Woodbury, 
MN, was contracted to assist, and the 
work of evaluating the current system, 
present and future user requirements 
and 800MHz trunked technology be- 
gan. 

Following months of study, Capt. 
Porth, Chief Seal and Koehnen visited 
tadio systems and vendor facilities in 
California, Florida, Illinois, Minnesota, 
Wisconsin, and Virginia and returned 
with ideas about which features and 
design characteristics were impor- 
tant. 


The system is constructed 
Based on the city’s requirements and 


- Digital ANI 


a ieonuein csc’s ID-33 Encoder for Automatic Number Identification— 
_ This state-of-the-art, subminiat re ANI board will stop the horseplay and 
end the stuck mikes. It. includes a time-out timer and emergency/status 


‘messages as well as ANI; 


transmits the ID in a mere 
100 -milliseconds. 
prices from $69 to $121. 
Call for Stele 
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Fleet 
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|€SG| CONTROL SIGNAL CORPORATION 


1985'S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
CALL TOLL FREE 1-800-521-2203 


For Full or half duplex operation. Also has a built-in 
repeater maker. Compatible with TP-154 for shared 
repeater with interconnect. Options: CTCSS opera- 
tion, Dial click detection, Aux. Relay, DTMF. CTCSS, 
2 tone or 5/6 Tone signalling. 


nly CSI interconnects 

offer a built-in keyboard 

and digital display, 
which makes user set-up 
quick, easy and positive. 


For VOX simplex, sampling simplex or half duplex, 
bait Yd Also has a built-in repeater maker. Will operate 
*eo.c @ @,” through conventional or trunked repeaters. Op- 
—— =< ions: 1/2 second electronic voice delay. CTCSS 
operation, dial click detection. Aux. Relay, DTMF. 
CTCSS, 2 tone or 5/6 Tone signalling. 


MeroPatch 


For simplex operation where the mobile must main- 
tain positive control. VOX Enhanced or VOX 
Controlled sampling are user selectable. 


e Memory speed dialer - 2 Fob Oupies interconnect - paz ' . 
4 OO it tee if i i- 
¢ Redial « Flash e Call : Cee x e e .* or Full or Half duplex operation. Half dupiex pri 


p = detecti vacy is selectable. Has built -in repeater maker. 
rogress tone detection 9 : 


* Line in use detection 
* Call waiting * CW ID 
* FCC and DOC approval 


and more. pein Control Station Intereconoat A VOX simplex interconnect that can be used straight 
ee. @ @ 7 simplex or through any conventional or trunked re- 
ieee rome peater system. A full 1/2 second electronic voice 

delay is standard. 299.00. dealarine 


All CS! products are made 
in the U.S.A. and repre- 
sent the best values 
available today. A sixty 
day return privilege and 
one year warranty are your 
assurance of complete 
_ Satisfaction. 


1 RADIO/TELEPMOME REMOTE WET 
“AutoRemote” allows every phone on a KSU or PBX 
to double as a Radio Remote. Electronic voice delay 
is standard. Options: DTMF,; CTCSS, 2 tone or 
5/6 Tone signalling, $H49:50' dade 


the capabilities of various vendors’ 
systems, Koehnen assembled a Request 
for Proposal that was released to po- 
tential bidders in early 1991. In June 
1991, a contract was awarded to 
Ericsson GE Mobile Communications 
(EGE) for its enhanced digital access 
communications system (EDACS) 
trunked radio system. 

As project administrator, Capt. Porth 


Bomar answers your 
call for excellence 
with high perform- 
ance crystals 
designed for today’s * 
leading tone/voice 


communicated almost daily with the 
EGE representatives. Ken Ballard was 
assigned as EGE’s project manager; he 
coordinated the activities of the site 
manager, Dennis Esterly and the prime 
installation subcontractor Steve 
Harmon of Two Way Communications 
Company, Eau Claire, WI. 

For the next 12 months, Capt. Porth, 
Ballard, Harmon, and Koehnen practi- 


and digital/numeric pagers. Our rugged pager crystals are 
engineered to deliver superior performance. Performance that 
comes from over twenty-five years of experience. And 
performance backed by a lifetime guarantee. Call now for 
page after page of useful information about our quality 
products...delivered to you on the double! 


201 Blackford Avenue. Middlesex. N.J. 08846 


CALL TOLL FREE 


1-800-526-3935 


FAX TOLL FREE 


1-800-777-2197 
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cally lived and breathed the 
Bloomington system. They participated 
in the factory testing and staging pro- 
cess at EGE’s Lynchburg, VA, head- 
quarters, and along with Esterly, they 
were involved in nearly every aspect 
of coordinating the system installa- 
tion. 


System design 

The Bloomington system uses a 
single-transmit, four-receive system 
design. 

The 24-story Norwest Financial Cen- 
ter near the center of the city’s northern 
boundary, provides a 348-foot high 
vantage point for antennas. Seven 
800MHz repeaters are at this site, along 
with the site controller computer, sys- 


LL _. 


The 24-story Norwest 
Financial Center near 
the center of the city’s 
northern boundary, 
provides a 348-foot high 
vantage point for 
antennas. 


Ge ES OT 
tem diagnostic subsystems and micro- 
wave equipment. 

A backup transmitter site is located 
at a water tank in the northwest corner 
of the city, and additional receive-only 
sites are located at an office building 
on the eastern edge of the city and at 
the new Communications Center lo- 
cated at City Hall in the south-central 
part of the city. 

The Communications Center is con- 
nected with the other three sites with 
18GHz digital microwave links. Ana- 
log and digital voting comparators for 
each channel are at the Communica- 
tions Center. 

Each repeater contains a trunking 
card with a microprocessor. This dis- 
tributive processing implements a 
failsoft design that can take over trunk- 
ing control functions if the main site 
controller computer ever fails. 

Concurrent with the installation of 
the trunked system, the Public Works 
Utility Division awarded a contract to 


TRUNK YOUR 
COMMUNITY REPEATERS WITH .... 


= i 


TRUNK YOUR 
CONVENTIONAL 
RADIO EQUIPMENT 
WITH AFFORDABLE, 
FEATURE-RICH 
LANCER NETWORK 
SYSTEMS. 


When you are ready to add advanced + Automatic Channel Allocation - Talk Back Paging 

: ; + Intersystem Security & + Multi-level Priority User 
trunking technology to your conventional Privacy Oueride 
radio systems, isn't it nice to know that the + Validate Users by Tone, ANI, + Full Remote System Control 
technology is ready for you? or Both « On Board Call Accounting 


. Wp to #000 Users Per + Direct Inward Dialing Option 
The Local Area Network ie * Remote Delinquent 
i * Conference and Group Subscriber Disable & Enable 
Central Exchange Radio Calling 


: ; + Out of Range Conventional 
network provides many of * Two Tone Paging Operation 


the features found in trunked 

radio systems and cellular 
iclenhone service. Now you can easily 
"trunk" your existing radios, both mobile and 
handheld, already in service. ALANCERnet 
terminal on each repeater and a LINC 
module in each portable or mobile radio are 
the only requirements 
for setting up your 
LANCERnet system. 
Call or FAX us today 
for complete information 
on the powerful 


LANCERnet system. Communications 
Electronics 
Specialties, Inc. 
931-218 South Semoran Blvd 
Winter Park, Florida 32792 USA 


Telephone (407) 679-9440 
Toll Free: 1-800-327-9956 

FAX: (407) 679-8110 
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The new Communications Center in City Hall includes new radio dispatch consoles. 


Autocon Industries of St. Paul to sup- 
ply a supervisory control and data ac- 
quisition (SCADA) system to control 
and monitor the city’s fresh, waste and 
storm water facilities. 

Autocon engineers worked with 
their counterparts at EGE and imple- 


pin 
with ACCESS” 


Call or write today - 
AVTEC, INC. 


mented a system with 42 remote ter- 
minal units that use the 800MHz 
trunked system to carry telemetry. The 
combination gives city employees 
complete and immediate control of 
remote pump stations, elevated tanks 
and other metering locations. 


In conjunction with the radio sys- 
tem, a new public safety dispatch cen- 
ter was designed and constructed. The 
dispatchers had long toiled in a less- 
than-desirable environment. Along 
with a new computer-aided dispatch 
(CAD) system, the city acquired four 
cathode-ray tube (CRT) based EGE 
Maestro dispatch console positions, 
The technology, features and flexibil- 
ity of the CRT console represents a 
quantum leap forward from the previ- 
ous hard-wired, dedicated modular 
console. 

A primary reason for the city’s se- 
lection of the 800MHz system it chose 
is the system’s ability to support cur- 
rent analog and future digital transmis- 
sion requirements. 

Without additional equipment, the 
system can handle the vendor’s digital 
voice system as well as pure data ap- 
plications such as the SCADA system. 
The 800MHz system provides a plat- 
form for any conceivable future re- 
quirement, including the transfer of the 
current mobile data system from 


Color 
Touchscreen 
Consoles 
from Avtec 


ACCESS" - Advanced Concept Communications 
Exchange & Signaling System for Utilities, 
Airlines, Gas & Oil Companies and Public 
Safety - A fully integrated, non-blocking, radio/tele- 
phone console system using color touchscreen 
technology. Touch control, pioneered by Avtec for 
high capacity voice communications systems, is fast 
becoming the new standard for dispatch consoles. 


Avtec ts a licensee of the ERICSSON GE MOBILE COMMUNICATIONS EDACS™ trunking system 


4335 Augusta Hwy. ® Gilbert, SC 29054 USA 
(803) 892-2181 © FAX (803) 892-3715 
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Avtec 


=< The new R-2550. 


At only °8695, 
it produces like a money tree. 


In today’s economy, your shop needs 
maximum value — top performance at lower 
cost. 


Motorola introduces the R-2550, with the 
combination of performance features you 
need — variable level duplex generator 


For information, call: 


1-800-235-9590 


Or write P.O. Box 2606 
Scottsdale, AZ 85252 


* auto calibrated spectrum analyzer « auto 
calibrated field strength meter « large (7” 
diagonal) CRT »* digital storage oscillo- 
scope + dozens of additional features — all 
at a price that will make you think you 
planted a money tree. , 


(AA) MOTOROLA 


Quality means the world to us.™ 


© Copyngh! 1993 Motorola Inc. & and Motoroia are trademarks of Motorola Inc 
$8695 is the U.S. domestic price. 
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COMMUNICATIONS SYSTEM ANALYZER 


800MHz conventional (non-trunked) 
radio to trunked radio and for advanced 
technologies such as Global Position- 
ing System (GPS) based vehicle 
location. 


Talk group flexibility 

On July 28, 1992, the Bloomington 
trunking project reached a milestone 
when the system was turned on and the 


m3 


MT-3 SERIES 
MOUNTAIN-TOP 


~ RECEIVER 


90 came 
“ 


nonw 


D— mr o's 
weve oe 


waremence 


wour 


transition to trunking began. 

It was a baptism under fire because 
the switch to the trunked system hap- 
pened at almost the same time that the 
Mall of America, the largest shopping 
mall in the United States, opened on 
Aug. 9, 

With more than 130,000 visitors per 
day, the mall draws visitors from all 
over the world. Traffic control and 


REPEATER 


@ —— +0 owrme 


os; 


New UHF (806-869 MHz Synthesized) and AM VHF (118-136 MHz) 
Transmitter and Receiver pairs (FCC/DOC Approved) 


THE ULTIMATE IN RUGGED AND DEPENDABLE 
SOLAR POWERED REPEATER COMMUNICATIONS 


USFS contract #54-3187-2-16 GSA # GSOOK 93AG S0647 


Available in VHF and UHF (138-869 MHz) Combinations 


D= DANIELS ELECTRONICS 


43 Erie Street, Victoria, B.C., Canada V8V 1P8 
Phone: 1-604-382-8268 Fax: 1-604-382-6139 (Canada) 


Phone: 1-206-671-8046 (U.S.A.) 
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support of mall security activities has 
proven to be a major challenge for the 
Bloomington Police Department. 

Without the flexibility and coverage 
provided by its new 800MHz radio 
system, the city could not have begun 
to provide the level of service required 
as a result of the mall development. 
Trying to manage with the old system 
would have meant providing less-than- 
adequate service to the mall’s visitors 
and to Bloomington’s citizens. 

Having the ability to configure the 
radio system to meet operational needs 
instead of the other way around takes 
getting used to. 

The Police Department has adapted 
quickly to the possibilities of setting 
up special event details on tactical talk 
groups. Long-running police investiga- 


When shooting began 
and an officer was 
wounded, he was able to 
communicate his status 

immediately . 


tions and special details can be as- 
signed to their own talk groups with- 
out reducing the system balance. 

For example, when the special weap- 
ons attack team (SWAT) responded to 
a hostage-taking, the SWAT officers, 
along with entry and gas delivery 
teams, had the critical, up-to-the- 
minute information they needed. 
When shooting began and an officer 
was wounded, he was able to commu- 
nicate his status immediately, and 
paramedics were coordinated to come 
to his aid. A serious incident was con- 
tained, thanks in no small part to the 
new radio system. 

Fire Chief Seal said he enjoys the 
flexibility he has in establishing mul- 
tuple fire ground talk groups. 

From a single radio, fire department 
units Can communicate with each other 
and, alternately, with neighboring 
agencies via the specially equipped 
state fire mutual aid patch. Communi- 


_ minimum and signal strength to the maximum. In both 
directions. On as many as 40 channels. 


All Celwave BDA's are type accepted by the FCC and 
certified by the DOC for operation in 800 and 900 MHz 
SMR/Public Safety bands. They're compact, single 
tray rack mounted or in a NEMA 3R enclosure, and 
include thermally activate nh caong 


Peps a fe id | ont da & 
} 8? The new Celwave BDA's © > 
= * are real Houdinis. 

had |Celwave, 79, 


 CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 


Bloomington police officers using the EGE system can communicate directly with Mall 


of America security officers using their Motorola system. 


cations between fire department and 
police units on the scene of a fire take 
place on a tactical talk group in a way 
which was never before possible. 
Communications Supervisor 
Guthery said that sometimes dispatch- 
ers forget the full possibilities of the 


system. 

She said that during an ice storm, a 
dispatcher took a request for a sanding 
vehicle from a police patrol unit and 
passed it on to a public works unit 
before remembering that the two em- 
ployees now can communicate with- 


out dispatcher intervention. 

The dispatchers’ confidence in the 
new system is high. They have adapted 
quickly to the new technology, and 
they know that when they speak, they 
are being heard. The days of trying to 
sort out important dispatch traffic from 
unrelated activities are past. 

Deputy Director Gates of Public 
Works said that a key benefit is the 
ability for his employees to talk with 
their counterparts in other departments. 

For example, with the “city com- 
mon” talk groups that every radio con- 
tains, a police unit can speak with a 
public works night crew directly about 
a fallen tree, instead of requesting that 
the dispatcher telephone a foreman at 
home to request help. 

A fire crew can request a road block 
from the Public Works Department 
through direct radio communication. 

In addition, Gates points out that all 
radio traffic heard within talk groups 
is pertinent; there is no more radio in- 
terference among employees working 
on unrelated projects. 


NOTHING 
UNDER 
THE SUN 
IS MORE 
RELIABLE 


You can shoot bullets through these solar 
chargers and they can continue to operate at 
near full capacity, Shadows affect only the 
shaded area — other types lose nearly all 
charging capacity with only a small portion 
of the unit covered. Our flexible, light- 
weight chargers offer the ultimate in rugged 
dependability and case of use for the 
communications industry. 


Call 800-397-2083 for product specifications. 


Uf-S@LAR 


United | u U 
ne i v Nae 
Systems i " 

Corp % 

5278 Eastgate Mall 

San Diego, CA 9212]-2814 800-397-2083 
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WHEN YOU’RE BUILDING SOMETHING, 


IT’S IMPORTANT FOR EVERYBODY 
TO BE SPEAKING THE SAME LANGUAGE. 


I. particularly important 
in a situation where the 
various components of a 
project need to be integrat- 
ed to work together — 
like the development of a 
telecommunications 
system, for example. 
Otherwise, efficiencies can 


our technical service peo- 
ple working with our 
design engineers from 
Day One. It’s also why we 
use our own full-time 
installation crews exclu- 
sively on every job. 


So whether you need inte- 
gration and optimization 


be lost, standards compro- ee 
are of additional components 
mised and dollars wasted. into an existing system, or 


That's why at LeBLANC, we've put together a fully design, installation and maintenance of a totally 
integrated group of companies with the skills and © new communications network, call LeBLANC. 


experience to manage any jab, regardless of size pave we Way TO BE SURE THAT NOTHING 
or complexity. It’s why every project team includes WILL BE LOST IN THE TRANSLATION. 


@ |eBlANC. 


L & R Communications, Limited 
LeBLANC Communications Inc. 
(800) 831-0974 


Members of the @) LeBLANC Group of Companies 
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Xs 


NEW! Our smallest Ear-Mike yet, the EM-300 delivers the performance 
a you expect in a size that may surprise you. The easy to conceal 

unit is a discreet 1%" long, 1" wide and 2" thick. But it contains all the power 
you need for covert communications. 


The EM-300 features an exclusive signal shaping circuit, which reverses loss 
in intelligence caused by digitally encrypted signals. And because it derives 
power from the portable radio, no batteries are required. The EM-300 may be 
purchased with a palm, ring or velcro push-to-talk switch for virtually hands- 
free operation. 


Unlike our competitions’ expensive “disposable” products, the EM-300 
features removable PTT and ear cords, so in case of damage, you can 
replace them instead of the entire unit. The back panel also removes for 
easy servicing or replacement of radio cable. 


You can depend on the EM-300 Ear-Mike for discreet communications. 
To find out more, contact Telex Communications, Inc., at 9600 Aldrich Ave. 
So., Minneapolis, MN 55420, (612) 887-5530. 


©1992 Telex Communications, Inc. 


ee 
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"EM-300 Shown 


As the city planned the trunked sys- 
tem design, a key consideration was 
that the city could not become a fre- 
quency or signaling protocol island. 

Operating on 800MHz might have 
meant isolating the city from its neigh- 
bors that continue to use VHF systems. 
Moreover, the EGE system uses proto- 
cols that differ from those in the 
Motorola trunked system at the Mall 
of America and the E.F. Johnson 
trunked system used by the city of 
Eden Prairie to the west. 

To sustain radio communications 
with other jurisdictions, the system 
includes “patch options.” 

The conventional interface (Cl) or 
console patch is established by the 


As the city planned the 
trunked system design, a 
key consideration was 
that the city could not 
become a frequency or 
signaling protocol 
island. 


dispatcher between the Bloomington 
“PD Coordination” talk group and the 
Mall of America Security “Red Chan- 
nel” to allow Bloomington police of- 
ficers with EGE radios to communi- 
cate with mall security employees with 
Motorola radios. Additional CI patches 
can be set up, as required, to allow 
tadio communication with Eden Prai- 
rie and other VHF and UHF networks. 

Automatic or hard patches that use a 
conventional network interface (CND 
always are operational and available 
to police and fire units without dis- 
patcher intervention. 

A CNI patch to the VHF 
(155.475MHz) state law enforcement 
mutual aid frequency (MINSEF) auto- 
matically rebroadcasts MINSEF traf- 
fic on the corresponding Bloomington 
police MINSEF ta/k group. With this 
automatic patch, Bloomington officers 
can communicate with neighboring 
police agencies and the Minnesota 
State Patrol by radio. 


MAXRAD, Inc 
4350 Chandler Drive 
Hanover Park, IL 


60103 USA 
ci ae Olow ine Leaacer 
Voice: (708) 372-6800 


Fax: (708) 372-8700 
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Santa Fe Distributing 
has all your 

Cable, Combining, 
and Antenna needs! 


We have 
a complete 
line of CELWAVE: 
° Base Station Antennas 
¢ Mobile Antennas 
¢ Duplexer/Combiner 
° Cable 


SF as 


SANTA FE Distributing, Inc. 


9640 Legler Rd., Lenexa, KS 66219 
913-492-8288 
FAX: 913-894-2136 


1-800-255-6595 
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Additional CNI patches allow 
communications with county emer- 
gency and state fire mutual aid net- 
works. These patches operate differ- 
ently than MINSEF because they are 
on-demand patches. No traffic on these 
VHF channels is patched into the 
trunked system unless a trunked sys- 
tem user first transmits over that par- 
ticular talk group. The patch ts reset to 
an idle mode when all] users have re- 
turned to another talk group. This so- 
phisticated patching assures efficient 
use of the trunked system channels. 

In a slightly different CNI applica- 
tion, the VHF (154MHz) Fire Depart- 
ment paging system is patched to 
the fire dispatch trunked talk group. 
This connection allows fire fighters 
to receive trunked dispatch and 
first-responder 800MHz traffic over 
their VHF monitor 
pagers. 

In addition to 
these patch capa- 
bilities, every po- 
lice and fire depart- 
ment radio is pro- 
grammed with the 


oe 


Radio communication is 

possible in every corner 
of the city and in areas 
far beyond what was 


Users who travel throughout the 
Minneapolis-St. Paul metropolitan 
area, which is beyond Bloomington’s 
normal service area, regularly experi- 
ence reliable coverage with portable 
radios. 

Radio communication is no longer 
an issue. Previously, one could count 
on radio system problems being talked 
about at staff meetings. Today, no one 
mentions radios at staff meetings. Us- 
ers who previously were concerned 
about their ability to communicate ef- 
fectively have total confidence in their 
radio system today. 

The capacity that results from the 
transmission trunked format is almost 
unbelievable. A lot of time was spent 
studying the impacts of system priori- 
ties and queuing, and the fact is that, 
with more than 500 voice users and 
more than 40 
data-only 
SCADA ra- 
dios operating 
around the 
clock, there 
have been no 
system busy 


five 800MHz Na- periods, 

tional Public Safety predicted. The city is 
Planning Advisory actively seek- 
Committee ing participa- 
(NPSPAC) 0UtUzNN)lh Twa —! tol from 


aid channels. Al- 
though there presently are no fixed 
stations in the area to support these 
channels, current 800MHz users can 
use the channels to communicate in a 
talkaround or car-to-car mode (sim- 
plex radio). 

When it comes to radio communica- 
tions, the city of Bloomington is not 
an island. 


Conclusions 

When the city began to plan for a 
replacement radio system, it was envi- 
sioned that an 800MHz trunked sys- 
tem would solve many of the problems 
in the existing public safety radio sys- 
tems and provide a citywide system 
for use by all departments. 

The resulting system exceeds the 
expectations of everyone involved 
with the project. Radio communication 
is possible in every corner of the city 
and in areas far beyond what was 
predicted. 


neighboring 
agencies, based on the performance 
and capacity of its new system. 

The city is in the final stages of 
system acceptance testing. 

The 800MHz trunked system has 
offered the city the greatest possible 
value as evidenced by the CNI inter- 
faces to conventional and other trunked 
systems and by the ability to integrate 
the SCADA system without another 
costly stand-alone radio system. 

Users from the police, fire, public 
works, utilities, and park and recre- 
ation departments, along with city ad- 
ministrative employees and security 
officers from Normandale Community 
College, share a single radio system 
that provides performance and the 
opportunity for interdepartmental 
communications only dreamed of in 
the past. 


2) 


Now When Your 


EMERGENCY! 
UNIT 1082 
MAN-DOWN 


The Whole Fleet A 


Introducing Automatic Voice Alerting, Only From Cimarron Technologies 


When the situation turns critical, your people need to know about 
it. Fast. That's why our Automatic Voice Alert system sounds the alarm 
with synthesized voice, over your radio channel or local PA. Quickly and 
accurately, so everyone gets the word. 

HERE'S HOW IT WORKS 

Your GE-STAR® equipped radio sends the push-button 
Emergency or Man-Down ANI message in less 
thana half second. Our C-MARK dispatch 
display then decodes the digital message, 

sounds an audible alarm, flashes the unit 
[Dand message display, and logs it to a 
printer. 

AND NOW HEAR THIS 
p Thenthe C-MARK, with Automatic 

Voice Alert, keys the dispatchers radio 
and broadcasts the unit number and criti- 
cal message phrase back over the channel 
(contention free), as well as to its internal 
speaker or your local PA. 


TAG-1 ANI encoder sends Emergency and 
Man-Down messages from your remote radio 


GE-STAR is a registered trademark of General Electric Corporation 


SE HABLA ESPANOL... PARLEZ VOUS FRANCAIS 
Plus, our Automatic Voice Alert can be optionally supplied with any 
phrases, in any language you choose. So the message gets across, 
wherever you are, 


The C-MARK I dispatch display sends 
Automatic Voice Alert messages back over the air 


Automatic Voice Alert works with our TAG-1 ANI encoders, 
or in any GE-STAR® compatible ANI system. 

AND THERE'S MORE 
We offer the most feature filled and innovative GE-STAR® compatible 
ANTin the industry. To find out more, call toll-free in the US. 
1-800487-7184 or (619)-738-3282. 


CIMARRON 


TECHNOLOGIES 
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Modem speeds throughput 
for data sent by any radio 


A new fail-safe technology for bandwidth- and power-efficient data 
communication systems works perfectly on mobile radio channels at actual 
speeds above 9,600 bps, without needing synchronization or equalization. 


By Dr. Rainald Schoneberg 


Today’s computer language is zeros 
and ones: Letters, numbers and even 
pictures are represented by strings of 
these two basic units, called bits. 

A letter can be identified by a string 
of eight bits. A picture normally re- 
quires a string of millions of bits. 

Data communication deals with 
transferring zeros and ones from one 
computing device to another. This 
communication may be from a per- 


The author uses a computer to program the proto- 
type modem for use with off-the-shelf radio commu- 
nications equipment. 


sonal computer (PC) to a printer, from 
an automatic teller machine (ATM) to 
a bank's mainframe computer or from 
a pressure sensor to a control unit. 


Hardwired data links 

Various standards exist for /ocal 
connections. 

The most widely used bi-directional 
standard is RS-232, which defines the 
physical and logical ways of transfer- 
ring zeros and ones. It is character- 
based, serial and asynchronous. 

Ten zeros and ones are sequentially 
transmitted for each charac- 
ter: a start bit, eight data bits 
and a stop bit. Transmission 
and reception speeds are se- 
lectable from 75 bits per sec- 
ond (bps) to 19,200 bps. 
Hence, as many as 1,920 
characters per second (cps) 
can be exchanged each way. 

Modems are the mainstay 
of the remote data communi- 
cation industry. 

They are required to con- 
vert data to audio and back 
again. Each successive mo- 
dem generation offers an 
impressive array of new 
bells and whistles. Speeds 
greater than 50,000 bps are 
advertised. 


Data compression 
In reality, 2,400 bps and 
9,600 bps modems dominate. 
Faster transmissions are 
achieved through data com- 
pression. A text of 2,000 let- 
ters is reduced, for example, 


to 800 characters by eliminating re- 
dundancies, and only those 800 char- 
acters, which represent instructions 
and letters, are transmitted, The gain 
in speed is achieved by software pro- 
grams simple enough for many high 
school seniors to write. 


Synchronization 

Why does it usually take at least one 
minute to send a page of text from one 
facsimile machine to another? 

The answer is synchronization. Be- 
fore a modem (built into a fax ma- 
chine) actually transmits data, it has to 
negotiate format and speed with the 
receiving modem and get the timing 
right. This process is an overhead that 
reduces the effective speed, a fact that 
often is omitted from advertisements 
that include modem speed figures. 


Asynchronous 

Many modem uses are question and 
answer. 

For example, a corporate database is 
interrogated, and the information is 
displayed, or a purchase with a credit 
card is submitted and authorized. Rela- 
tively few zeros and ones have to be 
transmitted each way. The modem 
overhead makes it, nonetheless, a time- 
consuming effort. 


Schoneberg ts head of research and development 
at Comacs Enterprises, Orlando, FL, He earned 
M.Sc. and Ph.D. degrees in mathematics from 
the Technical University of Aachen, Germany. 
A prototype modem built according to 
Schoneberg’s patent is used as an example in 
this article, which was printed in the May 1993 
issue of Proceedings of the Radio Club of 
America. 
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Take the covers off our cellular test-set and 
you'll see what's behind the Marconi Magic. 
Whether your requirements demand a 
test-set with the new Digital 
AMPS, Narrow AMPS, or 
existing cellular standards... 
our DSP's, ASIC's, and 
GAL's will create your 
system's language. 


Instruments 
3 Pearl Court, Allendale, NJ 07401 + 201-934-9050 + 1-800-233-2955 


In Canada contact Canadian Marconi at 514-341-7630 x4695 
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This prototype of the new modem was used In tests with various HF, VHF and UHF 


transmitters. 


Such bursty data traffic calls for 
asynchronous modems with little or no 
overhead. In fact, one of the earliest 
modem technologies, frequency-shift 
keying (FSK), provides just that. 


A zero is encoded into one fre- 
quency and a one encoded into another 
frequency. A certain frequency at a 
certain time thus corresponds precisely 
with a zero or a one. Characters are 


transmitted using start and stop bits. 
The ideal solution? Not quite! 

Problems occur when switching 
from one frequency to the other. Tra- 
ditional frequency detectors need a 
considerable amount of time to com- 
plete their work. Hence, modems 
based on FSK and related techniques 
never got beyond the 2,400 bps bar- 
rier, That is, at most, 240 characters 
transmitted per second, 


Transmission paths 

Voiceband channels (such as tele- 
phone and radio) are the vehicles of 
remote data communication, 

Their characteristics historically 
grew to accommodate audio and to 
make best use of the resources (cables 
and frequency bands); therefore, they 
transmit only a certain range of tones 
(frequencies) and change the volumes 
(amplitudes). The volume normally is 
affected differently for different tones 
(amplitude response). 

Finally, something called phase usu- 
ally is changed along a transmission 


WHEN TRAGEDY STRIKES, LACK OF 


COMMUNICATION IS A REAL DISASTER 


Whether it's co-ordinating 
Search and Rescue teams or 
dealing with ground relief support 
groups, a portable communi- 
Cations system is an absolute 
priority in times of emergency. 

The Tait Portable Repeater 
Station has been designed to be 
put into action immediately, 
effectively. Light, robust and 
‘showerproof, the Portable 
Repeater Station can handle a 
network of mobile and handheld 
radio transmissions in the most 
remote of terrain. 

Wherever life is in danger. the 

Tait Portable Repeater 
Station brings the 
promise of help. 


Tait Electronics U.S.A. Inc. 
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€CAnd You Can 


Phil Licciardi 


Radio Communications, [nc 


“] never have a problem 
with products, or shipping 


response time.” 


Donald Rich 
Z-Way Mobile Radio 


“Your sales people are 
always very helpful and I 
get what I need in short 
order; this saves me money 
and I can serve my 
customers better.” 


Barb Hoover 


Troup Electronics 


“Over the years we have 
tried other suppliers but 
have always stayed with 
Cartwright. There are 
never any hassles when we 
need to return products for 
any reason. 


Quote Me 


Cartwright customers can be counted on to 
speak up when asked for their opinion. 


Periodically, we ask our customers to tell us 


Douglas Miller 
Mid State Electronics 
i F 
how were doing. The whole truth and "Excellent inventory on 
everything we ve needed and 
‘ an you ship out very quick. 
nothing but the truth, whether it’s “good, Thank you for the good 


service, keep it up.” 


bad or ugly”. Here’s a sampling of their 
comments, And in each case, they said, 


“You can quote me”. 


We Deliver Value! Andrew SE 


Communications Unlimited 


“Your sales people are very 
helpful in finding even 
small items that can't be 
found elsewhere.” 


1-3 Day Delivery Nationwide. Call us by 
3:00pm E.T. and we'll ship the same day. 


Call for our free Pricebook with 
guaranteed prices for 3 months. 


Ade CARTWRIGHT 
r= 


COMMUNIGTIONS COMPANY 


800-543-8614 Rte 


“All your folks have been 
really helpful. Thanks for 
being there, and thanks too 
for having a 800 number." 


Your ready source for Andrew, A/S, 


Celwave and Decibel Products. 
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path. These phases of tones can be 
viewed as a timing. They are irrelevant 
for voice communications, A trained 
ear may, nevertheless, recognize when 
two instruments are out of phase. 
The effects on frequencies, ampli- 
tudes and phases of any given 
voiceband channel pose difficulties for 
data communication because data are 
transmitted by manipulating a fre- 


Receive only 


P30VD, P3SVD, P40VD, P45VD 
P30VDG, P35VDG, P40VDG, P45VDG 
P150VD, P160VD, P170VD 

P1S0VDA, P160VDA, P170VDA 
P1S0VDG, P160VDG, P170VDG 
P450VD, P460VD 

P450VDA, P460VDA 

P450VDG, P460VDG 

P800VDG, P830VDG, Pa60VDG 


Inline (rf switched) 


SP30VD, SP35VD, SP40VD, SP45VD 


30-35, 36-40, 40-45, 45-50 <1,3 15 0 
30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.05 
150-160, 160-170, 170-180 <1.5 15 i) 
150-160, 160-170, 170-180 <11 15 vv) 
150-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $109.95 
450-460, 460-470 
450-460, 460-470 
450-460, 460-470 
800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 


30-35, 36-40, 40-45, 45-50 <14 16 0 


quency, an amplitude, a phase or a 
combination of two or all three, as fast 
as possible. 

Of the three, frequency usually is 
least affected (distorted). If the musi- 
cal tone A (a 440Hz audio frequency) 
were transmitted, chances are ex- 
tremely high that the tone A would be 
heard at the receiving end. 

Phases and amplitudes do not re- 


N.F. Gain Comp. Device 
Freq. Ranges (MHz) (dB) (dB) (dBm) Type Price 


OGFET $ 44.95 


DGFET 
OGFET 


$ 44,05 
$ 56.95 


Bipolar $ 49.95 
f Bipolar $ 74.95 
<05 16 +12 GaAsFET $109.95 


DGFET §$ 74.95 


SPSOVDG, SP35VDG, SP40VDG, SP45VDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 


SP150VD, SP160VD, SP170VD 
SP150VDA, SP180VDA, SP170VDA 
SPISOVDG, SP160VDG, SP170V0G 


150-180, 160-170, 170-180 <16 15 0 
150-160, 160-170, 170-180 <1,2 15 0 
150-160, 160-170, 170-180 <0.65 24 +12 GaAsFET $139.95 


DGFET 
OGFET 


$ 74.06 
$ 66.95 


SP450VD, SP460VD 
SP450VDA, SP460VDA 
SP450VDG, SP460VDG 


450-460, 460-470 
450-460, 460-470 
450-460, 460-470 


<19 15 -20 Bipolar $ 79.95 
<13 16 =-20 Bipolar $104.95 
<0.55 16 +12 GaAsFET $139.95 


Every preampililer is precision aligned on ARR’s Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 
meter, RX onty preamplifiers are for receive applications only. Inline preamplifiers are ri switched (lor use 
with transcelvers) and handle 25 watts transmitter power. Mount Iniine preamplifiers between transceiver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 ¢ Burlington, CT 06013 © 203 582-9409 


commercial and special preamplifiers available in the 
1-1000 MHz range, Please include $2 shipping in U.S. 
and Canada. C.0.0. orders add $2. Alr mail to toreign 
countries add 10%. Order your ARR AX only or Inline 
preamplifier today and start hearing like never before! 


x 
Nee”) 
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main as undistorted by transmission as 
frequencies. Telephone and radio am- 
plifiers, repeaters, switch boards and 
satellite links sometimes cause severe 
and unpredictable results. 

Fax machines incorporate modems 
that manipulate phases and amplitudes 
and, therefore, are quite busy generat- 
ing an acceptable speed for their task. 


Nyquist and Shannon rules 

Audio signals, which are composed 
of different tones of varying volumes 
with individual timing, are changed by 
voiceband channels. 

Long before the term computer was 
coined, scientists discovered rules that 
explain those changes. From those dis- 
coveries, basic limits for working re- 
mote data communication procedures 
can be deduced. 

For radio or telephone channels two 
of the most notable ones are: 

If manipulations of an audio signal 
in response to data are executed at time 
intervals of fixed duration, then (1) this 
duration must be at least 1/3000 of a 
second (Nyquist rule [bandwidth]) and 
(2) the total number of different ma- 
nipulations must not exceed 40 (Shan- 
non rule [signal-to-noise ratio]). 

Because 40 different manipulations 
can represent any combination of five 
zeros and ones (2 to the Sth power is 
32), the maximum working speed is 
hence 5*3,000 = 15,000 bps. So how 
can manufacturers promise more? 
Software-based enhancements yield 
the added throughput. 

The problems that advanced data 
communications must overcome are 
the “known” limits and the high poten- 
tial for phase and amplitude distortion. 

A new approach first must refrain 
from manipulating audio signals at 
fixed time intervals. This approach 
also would facilitate asynchronous 
data communication, which is not 
properly served today. 

Second, a new approach should 
rely on tones and refrain from allow- 
ing phases and amplitudes to carry 
information. 


Getting ‘AHEAD’ 

Tones are used with FSK, 

The duration of each tone is fixed— 
hence the term keying. The well- 
known Morse approach to information 


dda irn 


with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 

cally designed for base station applications, the setup is simple, . . : 
easy and |ooks attractive. Just mount the radio, with the mounting SL-11R [black] 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"Hx75"W x 9% "D) or the SL-11R (254"H x 7"W x 954" D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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9 Autry, Irvine, CA 92718 
A S T i oO Pl Tolophone: 714/458-7277 


CORPORATION Facsimile: 714/458-0826 
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PERIOD 


Figure 1. In the time domain, a frequency is represented by Its period, which is the 


duration of a fullwave. 


transmission uses different durations of 
one tone. Can different tone durations 
and tone frequencies be combined in a 
signaling format? 

All tones that can be transmitted 
over a given voiceband channel are, 
when phase and amplitude are of no 
concern, fully determined by their 
frequency. 

In the time domain, a frequency is 
represented by its period, which is the 
duration of a fullwave. (See Figure 1 


above.) A tone is generated by re- 
peating this fullwave over and over, 
For example, the musical tone A is 
based on a fullwave of duration 
2,273 microseconds (1,000,000/440 = 
2,273). 

To use tones for data encoding, at 
least two must be selected. By way of 
example, these can be 2,500Hz and 
3,125Hz tones, which usually can be 
transmitted satisfactorily over any 
voiceband channel. 


The period of the 2,500Hz tone is 
400 microseconds; the period of the 
3,125Hz tone is 320 microseconds. 

If the binary digital value of / is as- 
signed to the 2,500Hz tone and the 
binary digital value of 0 to the 3,125Hz 
tone, the data encoding is defined. 

A stream of zeros and ones then is 
translated into consecutive fullwaves 
of the two frequencies. This assembly 
of tones may be transmilted over any 
voiceband channel. 

Al the receiving end, though, the 
assembly of tones is distorted. In par- 
ticular, tones of different frequencies 
travel along a transmission path at dif- 
ferent speeds (group delay). 

Hence, the fullwaves of different 
frequencies arrive with different de- 
lays, causing interference. One 
fullwave gets into the time domain of 
the other. 

This phenomenon, called inter- 
symbol interference, complicates pro- 
cedures. So how can the information 
the audio signal contains be recovered 
at the receiving end? 


Hutton's new product selection 


guide is designed for busy mobile 
communications professionals. 
Products are organized to make 
ordering fast and easy. With 6,500+ 
of the most popular items from 84 
select manufacturers, you'll never 
have to hunt through a huge stack 


YOU'LL FIND OVE: 
80 GREAT BRANDS 


UNDER THE COVE: 
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of catalogs. Call us toll-free to 
request your free copy. 


or mes IN] 
ml 


COMMUNICATIONS 


Dallas, Texas 

214-239-0580 FAX 239-5264 
800-442-3811 

Norcross, Georgia 
404-729-9413 FAX 729-9567 
800-741-3811 


Hutton National 

Humble, Texas 
713-446-4050 FAX 446-5779 
800-325-8950 
Communications Works 
Denver, Colorado 
303-820-2929 FAX 820-2809 
800-726-6245 


HUTTON'S CATALOG HAS WHAT IT TAKES 


Spectrum Analyzer SS aA tA . 
Built-in 1 — ; 2 | 


The Same Pracigi 2 = 
Of Avionics valde 
Available 1o Coad 5 Now 


MuUNiIcations 
Industr y! 


rs 4 
FMAM-10003 


serbcoten of stranreet ar ht Hehe Camtenome 
ow oe mann — 


NEW COM-I20A provides crossband duplex, split screen 
spectrum analyzer and a new level in ease of operation. 


IFR Systems began producing communications service monitors In 1976. 
Since that beginning, JFR has strived to ensure that:each new generation of 
service monitor provided a more cost-effective combination of features and 
performance than the last. The COM-120A Is no exception. Many of the 
Standard features have never been available in an Instrument In this price 
range. Some of the standard features Include: 


= Crossband Duplex a Digitized Oscilloscope 

mw Digitized Analyzer = Automatic SINAD Measurement 
= Split Screen Analyzer = High Resolution EL Display 

ws Analyzer Marker = 10 W Antenna Protection 


If more specialized capabilities are required, a long list of options Is 
avallable which allow you to customize the instrument to meet your 
specific applications: 


m Internal +26 dB RF = Tracking Generator 

Generator Amp mw CLEARCHANNEL LTR® 
w Analog/Digital signalling += AMPS Mobile Station Test “> 
# RCC signalling Circle (30) on Fast Fact Card = 7 


’ (- 
: For additionat information, contact David Allen or Rex Reed at y / (KL 4 
- a —— $e 2 ST rr EE ® 


IFR SYSTEMS, INC, 

10200 West York Street 

Wichita, KS 67215-8935 USA 
316/522-4981, TWX 910-741-6952 
FAX 316/522-1360 
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Figure 2. A 1 is encoded into a halfwave 200 microseconds long and a 0 into a halfwave 


160 microseconds long. 


Traditional FSK simply sends more 
than one fullwave of a tone for each 
bit, thus slowing the speed consider- 
ably. To increase the speed, sending 
more than one fullwave of a tone per 


bit must be avoided. 

So-called adaptive equalizers are 
required to reverse the intersymbol 
interference. These equalizers are used 
in almost all higher-speed modems 


today. They require frequent automatic 
tuning, thus expanding the data trans- 
mission overhead. 

A better approach is not to eliminate 
but to account for the interference. To 
this end, certain channel effects have 
to be quantified. 

Recall that, in this context, a 
fullwave of a tone is defined by its 
period, which is the elapsed time be- 
tween one zero crossing and the sec- 
ond zero crossing to follow. This 
elapsed time fully represents the bit 
information at the transmitting end. 

In the example, a / is represented by 
400 microseconds and a 0 is repre- 
sented by 320 microseconds. On the 
receiving end, it always is possible to 
reverse at least part of the encoding 
process. In fact, measuring the elapsed 
time between one zero crossing and a 
following zero crossing of an audio 
signal is a rather simple and standard 
textbook exercise. A sequence of 
elapsed time measurements thus can 
be derived easily at the receiving end. 

This sequence is almost always dif- 


If you’ve been looking for a low-cost desktop console 
with large-system features... 


Look at the ULTRA-COM 96DT 
Desktop Radio Control Console 


f ee 


_|9-1-1 Compatible - with the exclusive Programming Help 
Menus that let you adapt your system 
to your requirements 


. The ULTRA-COM 96DT represents a unique 
application of console design and microprocessor 
technology to meet the needs of 4- to 16- 

channel users, with large-console features at 

\ "desktop" cost. Its application of microprocessor 

technology and ergonomic console design 

provides all the features found in larger, 
more expensive systems. 


Write for detailed literature and specifications. 


MODULAR COMMUNICATON SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 / (818) 764-1333 / FAX (818) 764-1992 


Circle (31) on Fast Fact Card 


34 Mobile Radio Technology July 1993 


WHY GAMBLE WITH SPEECH SECURITY? 


es per s} Tactical Rolling Code Voice 
s available Scrambli i 
y entont ng Microphone 

v Compatible with TyS-2 
scramblers Mo ab © inversion 

v Durable microphone Y Si VP, com ,rambler 
with backlit keypad v OUsly scram ele 
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mode light, call light, 
& transmit light 
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rtment 


Requires L- 
License for export 


To Order Call Toll Free: 1-800-MIDIAN’S 


Telephone: (602) 884-7981 


FAX: (602) 884-0422 
MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 


World Leader in Innovative Communications Technology 
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ferent from the sequence used at the 
transmitting end, but it ts not random 
either. An invention documented with 
the U.S. patent 5,103,463 of April 7, 
1992, shows that most, if not all, 
voiceband channels follow a certain 
pattern. 

To be more precise, characteristics 
of a voiceband channel allow exact 
prediction of the elapsed time duration 
sequence at the receiving end. A 
mathematical model of the channel 
effects can be formulated and used to 
calculate the receive sequence using 
the transmit sequence. This holds the 
key to useful applications. 

Before going into detail, the sample 
data encoding may be modified to 
employ halfwaves instead of 
fullwaves, thus gaining speed. A / is 
encoded into a halfwave of length 200 
microseconds (which is half the 
fullwave of frequency 2,500Hz) and a 
0 into a halfwave of 160 microseconds. 
Figure 3. This is the block diagram of a prototype modem design that has beentested —_—‘ hese halfwaves can be assembled 


over telephone systems in Europe and North America. The same design was used in Similarly to the fullwaves to form an 
conjunction with HF, VHF and UHF radio equipment with excellent results. audio signal because the polarity 


Linking your customers adds 
power to our sales message 
and to your budget. 


Now you can link together readers of 
any of Intertec’s magazines to create 
the most powerful network for your 
sales message. 


And give your ad budget a power 
boost, too. Yournetwork buy qualifies 
forourall-way combination rate. That 
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can result in more ad insertions for 
basically the same dollar investment. 


Talk to any of our publishers or your 
Intertec marketing manager about 
how a custom-made network can add 
power to your message, and your 
budget. 


SINTER 


PUBLISHING 


One listen to our new SUMMIT™ series products will prove it. These are the highest spec Private 


Systems products in our 70 years in radio communications. It’s also a clear sign of the new direction 


The Clearest Signal 


EF Johnson Has Ever Sent. 


here at E.F Johnson. For example, the new SUMMIT-QX Repeater is more powerful and reliable than 


anything we've ever offered. At just 834” in height, it allows you to add channels without adding rack 


space. The SUMMIT-DM Mobile is equally advanced, 


AU tome 


with features like auto registration, encryption, our 


unique UD2I" interface, and exceptionally 
user-friendly control knobs and buttons. The SUMMIT 
series products also provide a platform for migration to digital radio technology. Call us at 


1-800-328-3911, ext. 6380 for our free brochure. If there’s any confusion about where to find 


the state-of-the-art in digital trunked radio, hearing the new SUMMIT series will clear it up. 


zt EFJohnson’ 


© 1993 E F Johnson Company 
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(phase) does not carry any information. 
(See Figure 2 on page 34.) Then, every 
200 microseconds, at least one bit is 
encoded, resulting in a speed of 5,000 
bps or higher. 

Encoding a stream of zeros and ones 
results in an audio signal of halfwaves 
with frequencies switched at zero 
crossings between 2,500Hz and 
3,125Hz. Such an audio signal is fully 


determined by a transmit sequence 
S(1), S(2), .. ., S(a— 1), S(n), S(n+ 1), 
..., where the S(i) are either 160 mi- 
croseconds or 200 microseconds, de- 
pending on the corresponding bit 
value. 

At the receiving end, a sequence 
E(1), E(2),..., E(m), . . . can be de- 
termined by measuring the elapsed 
lime between two consecutive zero 


At last, a cell site tester that 
speaks Motorola, Ericsson, AT&T, 
GE, Northern Telecom, 


he 


4 


and Bob. 


To optimize your cell site, the new HP 8921A/D 
not only speaks to major base stations. 


It speaks to you. 


Thanks to software designed with your input, and a built-in 
computer, the HP 8921A/D is one of the most advanced, fully- 


automated cell site testers available. 


It actually speaks back to you with hard-copy results in formats 
you defined so you don’t waste time writing it down. It displays 
set-up diagrams and tuning diagrams and checks manufacturer's 
specs for you. And it directs the base station during testing so you 
and your laptop computer are free to do other things. In short, 
tests virtually run themselves so you have more time for trouble- 


shooting and optimizing. 


The HP 8921D also speaks to the future because it adds the 

HP 832014 for use in TDMA digital cellular formats. For a free 
technical data sheet, call our technicians at 1-800-452-4844, 
ext, 7359*. They'll give you the information you need. After all, 


they speak your language. 

There is a better way. 

|G | HEWLETT 
3 PACKARD 


“In Canada cull |LUST3887, Depr it 
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crossings. This sequence is—accord- 
ing to the invention—in the simplest 
case, related to the transmit sequence 
by the formula: 


E(m) = A*S(n-1) + B*S(n) + 
C*S(n+1) 
where 


A, B and C are positive constants 
with A+ B+C= 1. 


If, for example, A = 0.2, and C = 
0.3, then the sub-stream. . ., 0, 1, 1, 0, 

. . of bits generates a transmit sub- 
sequence. . ., 160, 200, 200, 160,. . . 
and results in a receive subsequence of 
. +, 192, 188, ..., because 0.2*160 + 
0.5*200 + 0.3*200 = 192 and 0.2*200 
+ 0,5*200 + 0.3*160 = 188. 

Once the coefficients A, B and C are 
sufficiently known, the recovery of 
data at the receiving end is possible. 
The measured receive sequence of 
elapsed time durations is compared to 
all possible transmit sequences via the 
above formula, and the transmit se- 
quence generating the best match is 
considered to have been used at the 
transmitting end. 

Finding or adapting the coefficients 
A, B and C is easy. 

Experimenting with empirical sets 
yields excellent estimates in a short 
time which are usable during extended 
lengths of time for whole groups of 
voiceband channels and transceivers, 
such as radios and telephones. 


Staying ‘AHEAD’ 

This new technology has been 
named AHEAD, an acronym for asyn- 
chronous halfwave encoding and 
decoding. 

It bypasses the limits of the Nyquist 
and Shannon rules by avoiding audio 
signal manipulations at fixed time in- 
tervals (frequency domain approach). 
Instead, it assembles halfwaves chro- 
nologically in response to data with- 
out a signaling rate (time domain 
approach). 

The decoding does not eliminate 
intersymbo] interference but takes it 
into account. Channel effects are quan- 
tified and the data is recovered by 
using neighboring, past and future 


LOGICALLY IT MAKES SENSE! 


... to enhance 


Ss NX your 
r LTR system 
I A“ with a 


V Zetron 
Model 49 
Trunking Repeater 

~~ Manager 


MODEL 49 TRUNKING REPEATER MANAGER 


OL oC) Ot MO «TELCO LA CARRIER TRANGAET FOREN aa COMmeCT 


If you're thinking about upgrading your LTR® trunking system or building a new one, 
consider the advanced features and practical capabilities that a Model 49 will provide at a 
minimal cost. Zetron's LTR Controller provides LTR logic, interconnect (RIC), validator, 


airtime accumulator, and built-in modem -- all in one package! 

e Compatible with 4-wire, E&M, MF-signaling, Type | e Fully remote programmable via PC 

telephone lines for DID/DOD on same line e Real-time site monitoring 

Wide Area Networking e Site alarm system 

Built-in, 2-way DID compatibility e Built-in RS-232 port 

FASTNet networking compatible e Universal overdial code 

E.F. Johnson and Uniden data bus « User-programmable voice-prompts 
LTR*® is a registered trademark of E.F.Johnson. 


Don't ponder any longer. Call, write, or fax today! 
Find out more about how the Model 49 makes good sense and how it makes you money. 


12335 134th Ct. N.E. Za ETR © ri Phone: (206) 820-6363 
Redmond WA 98052 Fax: (206) 820-7031 
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halfwaves to explain present halfwaves 
at the receiving end. 

To turn AHEAD, as explained so far, 
into a complete modem, a certain start 
signaling is required. Naturally, 
halfwaves come to mind. Selecting a 
third frequency (for example, 
2,083Hz, with a halfwave time dura- 
tion of 240 microseconds) gives an 
easy solution. 


Each encoded character (composed 
of eight bits) is preceded by a 480- 
microsecond-period fullwave (which is 
equal to two halfwaves with durations 
of 240 microseconds). This preamble 
allows the receiver to detect and de- 
code a character simultaneously in the 
voiceband channel. 

A truly asynchronous, character- 
based and fast modem is thus defined. 


Take Your Hands Off Your Radio! 


Maximize your 
performance with the 
ease and comfort of 


hands-free radio operation! 


DTC's most advanced line of 
communication accessories are built 

to perform in the toughest conditions. 
Experience Engineering Excellence! 


RHS-3 Single Earpad 


DYNATECH 
TACTICAL 
COMMUNICATIONS, INC. 


16 Hampshire Dr., Hudson, NH 0305] 


1-800-233-8639 
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Each character is encoded into a sym- 
bol of time duration less than or equal 
to 2,080 microseconds (8*200 + 480 
= 2,080), so that at least 480 charac- 
ters can be transmitted per second, a 
rate superior to a standard 4,800 bps 
modem. 

Choosing four frequencies at or 
above 2,500Hz and encoding two bits 
(dibits) into one halfwave defines an 
AHEAD modem, which can transmit 
in excess of 960 characters per second 
using the same design. This rate com- 
pares to a transparent 9,600 bps 
modem. 

But why go through all this trouble 
to arrive at 4,800 bps and 9,600. bps 
modems, which have been around for 
decades? Here are at least 10 reasons: 

(1) AHEAD modems are the first 
truly asynchronous modems at speeds 
higher than 1,200 bps. Single charac- 
lers are transmitted in a little more than 
one or two milliseconds. There is no 
overhead. 

(2) The modems are frequency- 
based. Frequencies stabilize faster and 
are distorted less than amplitude and 
phase. Using only frequencies to carry 
information gives AHEAD modems 
the edge over all higher-speed modems 
when used with less-than-ideal 
voiceband channels and, in particular, 
mobile radio channels. 

Because amplitudes and phases are 
not relevant, existing radio transceiv- 
ers can be used. A speaker output and 
a microphone input are all that is 
needed. No other modem technology 
can work this way. 

Even the automatic gain controls 
(AGCs) used in many radios pose no 
problem. Traditional radio data links 
with speeds higher than 2,400 bps re- 
quire access to the voltage-controlled 
oscillator (VCO) or other internal ra- 
dio components. AHEAD can achieve 
9,600 bps and more without any con- 
nection to a transceiver’s internal 
components. 

(3) AHEAD is fully developed for 
physical speeds as high as 10,000 bps 
and still has potential for improve- 
ments in features. 

For example, the start signaling can 
be varied to provide an addressing 
scheme with no overhead. 

Also, selecting 16 frequencies at or 
above 2,500Hz and encoding four 


‘Trouble-free eons bility? An airport has used 
Decibel antennas for 20 yea as We no problem! 


Six DB408 UHF Antennas were installed t 
20 years ago at one of the world's largest ye te 
liplnbede vdeo saacae ; ae 
ever since!” The antennas, with Decibel i 

. fitter products; provide six Tx/Ax channels: 
three for public safety and fire, two for ground 
transportation and/one for maintenance: ~ 


‘Another Example 

During the had Sani Francisco earthquake 
1989, 3 DB222 aluminum antenna near the: 
center of the quake, continued to operate 
throughout the upheaval while another 
manufacturer's antennas were destroyed; 
Furthermore, not one of the 12 0B222s and 
DB224s located on California mountain tops 
has failed in10 years’ of service. 


PWR DEZ0 condin for 39-174 Mit, DB2mr 
ground plane for VHF/UHF, DB230 VHF Yagi with 7 
‘dB gain, DB499 806-906 Miz Yag! with 10 dB 


Leadership Since 1947 Gain, and DB4it VHF offset with 9 dB gain. 


You can depend on Decibel for the most 
reliable aluminum antennas. As the leading 
manufacturer of land mobile base station 
antennas since 1947, -we offer the largest 
selection and the finest quality. 

We build them strong with 6060-16 
aluminum alloy, with clamps of galvanized 
steel and V-bolts of stainless steel, For 
moisture resistance we utilize HELIAX® and 
VAPOR-BLOC® cables and molded 
harnesses with joints that.are electrically, 
chamically:and mechanically joined, 
They're lightweight) virtually immune to 
Static and lightning, and resist winds 10100 
mpt (164 km/hr) or more! 
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bits into one halfwave yields an 
AHEAD modem with throughput 
speeds higher than 19,200 bps. And 
this is an asynchronous modem. 

Third, AHEAD modems have built- 
in encryption. The defining frequen- 
cies and channel parameters must be 
known to detect and decode data. 

(4) AHEAD is highly spectrum- 
efficient. 


The absence of a signaling rate and 
the continuous phase symbols re- 
duce the requirements to passage of a 
band, which includes the defining fre- 
quencies. Voice and data or data and 
video signals thus may coexist without 
problems. 

(5) The modems are basically 
digital. (See Figure 3 on page 36.) 

Simple microcontrollers can be used 


OFF-LINE, AND THERE WHEN YOU NEED IT... 


FIRST TRUE BACKUP 
PREAMPLIFIER, 


TOWER MOUNTED PREAMPLIFIER/ 
RECEIVER MULTICOUPLER SYSTEMS 


US. Pat. # 4.565.972 


SYSTEMS IN 
RANGES FROM 
450 TO 960 MHz 


Tower Preamp Test cable 
Main Transmission Line 


bane 


TRUNKING, 
CELLULAR, 
GSM AND NMT 


@ Sensitivity improvement of 5 dB average 

@ Optional tower preamp test system 

@ High intercept points for reduced IM susceptibility 
® Versions with specific rejection of cellular band 

@ Modular expansion of 4 to 32 or 12 to 192 channels 


MULTICOUPLER SYSTEMS + SIGNAL BOOSTER SYSTEMS 


NN] Write for: BROCHURE NO, C1064 and 
“SYSTEM IMPROVEMENT ANALYSIS” (Lit. #D2001) 


DUPLEXERS « CAVITY FILTERS » RF SYSTEM PRODUCTS 


SYSTEMS 
| ~ INC. Y | TX RX SYSTEMS INC. 8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14006 
s TELEPHONE 716-548-4700 FAX 716-549-4772 [24 HRS.) 
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to implement the technology, guaran- 
teeing low manufacturing costs and 
allowing miniaturization. In addition, 
operaling environments are fairly 
unlimited. 

(6) The modems are self-learning. 

New voice communication equip- 
ment is easily interfaced. Manufac- 
turers can implement a function that 
learns the basic characteristics of 
the entire channel without user 
interference. 

Once established, those characteris- 
tics (called profiles in the context of 
AHEAD) can be used over a wide 
range of setups. No tuning, trimming 
or understanding is required. In con- 
trast to existing modems, this proce- 
dure is necessary only once. Optional 
real-time adaptations can only improve 
the performance. 

(7) AHEAD is software-based. 

Changing frequencies or parameters 
or features is reduced to the exchange 
of programs. Imagine what this means 
in terms of serviceability and updates. 

(8) AHEAD is universal, 

This patented technology can be 
used with all voice transmitting equip- 
ment. The same modem is suitable for 
radios and telephones. 

Prototypes have been tested over 
telephone systems in Europe and North 
America. The same prototypes were 
used in conjunction with HF, VHF and 
UHF radio equipment with excellent 
results. 

Because the future has in store vari- 
ous combinations of telephone and 
radio technology for voice communi- 
cation, AHEAD arrived at just about 
the right time. 

(9) AHEAD is efficient. 

Tests have shown that the modem’s 
error rates are far superior to those of 
all other modem technologies. They 
exceed those of FSK, which is the 
most robust modem technology in use 
today. 

(10) The modem uses existing com- 
munications equipment for data links. 

No special or modified radios are 
needed. Even acoustic coupling to a 
radio channel or telephone line yields 
excellent results—and all this at a 
speed higher than most modems in use 
today. 
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By simply switching plug-in cups, the MasterCharger® will charge 
any Yaesu, Motorola, Icom, Kenwood, Alinco, etc. radio battery 


MasterCharger | ° 


* Can charge any Nicad Battery from 6v to 13.2v (max 1.5 amps}. 

* Will charge a battery in ¥2 hour to 2% hours, then automatically goes into a 
trickle charge state. 

* A constant current rapid charger utilizing a PHILIPS’ Microprocessor base 
control unit which uses a negative delta V technique to determine when the 
battery is fully charged. 

* Works with an AC adapter {115vAC or 220v AC] as well as with a cigarette 
lighter adapter cord in a car, boat, or plane. 


MasterCharger Il° 

¢ Can charge any Nicad Battery from 
6v to 13.2v 

* Will charge a battery in 5 to 8 hours, then 
automatically goes into a reduced 
current state. 

¢ 115v or 220v AC adapter included. 

¢ Utilizes a taper charge principle. 


W & W ASSOCIATES 


29-11 Parsons Boulevard * Flushing, N.Y. 11354 
In U.S. & Canada Call Toll Free (800) 221-0732 « In N.Y.S. {718} 961-2103 © Fax: (718) 461-1978 
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Product/services showcase 


The following pages contain mobile 
radio products and services of adver- 
tisers in this issue. Information is 
provided by the advertisers. For more 
information on these products, circle 
the corresponding Fast Fact number 
found on the card on page 95. Also, 
refer to the Advertisers’ Index on 
page 92 for the page reference to 
the company's advertisement. 


Bandpass Filter For Mobile 
Radio Transmitters 


Model 9270 preselector preserves the 
receive band of conventional mobile 
phone and deletes nearby RF noise. 
Passband frequency is 806MHz to 
821MHz. Insertion lossis 0.75dB maxi- 
mum and 0.40dB typical. Attenuation 
is 60dB minimum at center frequency 
+45MHz. VSWR is 1.50:1. 
Microwave Filter 
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Caller ID ANI Decoder 


The caller ID ANI system identifies each 
radio caller, The system from Control 
Signal provides leading and trailing IDs 
using FSK signaling and is compatible 
with all radios. The ID-700 decoder 
(above) has a 32-character LCD. Fea- 
tures include reverse scrolling. a printer 
port and an RS232 port. 
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Land Mobile Radio 
Communication Products 


The Telex radio communications prod- 
uct line includes communication head- 
sets: Ear Mike in-the-ear microphone 
and receivers designed for portable two- 
way radios; MagnaCom modular inter- 
coms for emergency and utility vehicles; 
and MagnaRope, an intercom system 
with its cable imbedded into a rescue 
rope. 
Circle (351) on Fast Fact Card 


Network Your 
SMR System Now 


Zetron’s FASTNet digital switch pro- 

vides wide-area network services for 

trunked radio 

systems. 

FASTNet offers 

field-tested fea- 

tures that make 

it the most ad- 

vanced network 

controller avail- 

able today. © All-sitedispatch « DID trunk 

splitter * Voice messaging * Site-to-site 

roaming * Least cost routing ¢ Call 

forwarding « ESAS compatibility 
12335 134th Ct. N.E. 
Redmond, WA 98052 

206-820-6363 Fax 206-820-7031 
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unden 


M {CRO 


Uniden Micro series pagers are available 
in any quantity, Many VHF,UHF and 
900MHz frequencies are stocked for 
immediate shipment. Call for more 
information. 
VCP International 
800-527-9366 
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nications 
Control 
Console 


The Ultra-Com PRO features “Screen- 
maker" and “Customizer” programs that 
enable the operator to design screens to 
fit specific operating applications. The 
unit is available with standard color 
monitors, as well as 20-inch and 14-inch 
touch-screen color monitors. 
Modular Communication Systems 
13309 Saticoy St. 
North Hollywood, CA 91605 
818-764-1333 
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Telepower Conditioner/ 
Analyzer 


Telepower conditioner/analyzer ad- 
vanced battery maintenance systems 
from JBro provide maximum reliability 
at cost-effective prices. Five models con- 
dition, analyze and charge as many as 
six batteries simultaneously. They are 
ideal for NiCd rechargeable batteries for 
land mobile radios, cellular telephones, 
medica] devices and laptop computers. 
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900MHz Low 
Profile Data 
Collection 
Antenna 


The S$9062P was 

specially designed 

and optirnized for 

spread spectrum 

data collection applications. This an- 
tenna has a 6dBd hemispherical pattern 
for excellent fill in. Linear and circular 
polarization versions are available. De- 
signed for wall or ceiling mounting, the 
$9062P measures 12° x 12" x !/,”. 
Customized versions are available in 
OEM quantities. 

Cushcraft/Signals 
48 Perimeter Rd. 
Manchester, NH 03103 
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LANCERnet 
Low Cost Trunking 


Trunk conventional radio equipment 
with affordable, feature-rich network 
systems. Complete control of multiple 
channel mobile telephone systems. Lo- 
cal Area Network Central Exchange 
Radio (LANCER) offers: Automatic chan- 
nelallocation. intersystem privacy. con- 
ference and group calling, and much 
more. For information contact CES at 
1-800-327-9956. 


Circle (359) on Fast Fact Card 


Remote Comparator Display 


The Smartswitch Il remote comparator 
display monitors and controls voting 
receiver systems with a PC or console. It 
can be used with lease-line or dial-up 
modems. Version 2.0 includes error 
logging and expanded modem support. 
Combined Technologies 
513-595-5900 
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Repeater Tone Panel 


Model TP-38 is a full-function, micro- 
processor-controlled repeater tone panel 
providing complete interface between 
receiver and transmitter. CMOS cir- 
cuitry allows reliable service with low 
power consumption. The unit from 
Communications Specialists has 
been tested for 10 years and is competi- 
tively priced at $399, Custom applica- 
tions are also available. For information 
call 800-854-0547 (West Coasi). 


Circle (365) on Fast Fact Card 


Powerpac+ 


Powerpac+ will allow 
you to power your 
hand-held radio and 
portable cellular 
phone for 6 to 10 
times longer than a 
typical NiCd battery pack. The unit 
includes: * Heavy duty pouch and belt 
* 6V at 10A or 12V at 4A lead-acid 
battery * Charger * Adapter 
Manufactured in the U.S.A. by 
W & W Associates 
29-11 Parsons Blvd. 
Flushing, NY 11354 
800-221-0732 
Fax 718-461-1978 
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Panel 
Antenna 
for the 
220MHz 
Band 


The BP7-220 offers a building block 
approach to planning coverage and gain 
for sector, quasi-omni and less than 
omni patterns. All BP7-220 panels ex- 
hibit a maximum VSWR of 1.2:1, oper- 
ate from 216MHz-230MHz and have 
7dBd of gain. Contact Scala about its 
full line of 220MHz antennas. 
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EMV 499 OA UHF Radio 


The EMV UHF radio comes with a five- 
year parts and labor warranty, It is a 
114-channel, UHF mobile that covers 
the 403MHz-470MHiz range. The unit 
from Bendix/King features an eight- 
character, 14-segment vacuum-fluores- 
cent alphanumeric display. It operates 
from LOW-40W and is the smallest 
mobile in its class. It requires no manual 
service adjustments and is completely 
tuned and programmed by software. 
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Pager Crystals 


Bomar introduces reliable JOOMHzcrys- 
tals for Motorola Bravo Plus, Bravo 
Express and Dimension 2000 pagers. 
Every crystal is manufactured to precise 
specifications and comes aged for clean, 
drift-free reception. The crystals carry a 
lifetime guarantee. Call 800-526-3935 
or fax 800-777-2197. 
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Base Station Testing 
for TDMA/AMPS 


The HP 8921A/D cell-site test set from 
Hewlett-Packard offers customized 
automated procedures based on 
manufacturer's recommendations for 
faster maintenance of AMPS/NAMPS 
and TDMA cellular systems, The built-in 
computer controls the base station, free- 
ing up the laptop computer. 
Circle (364) on Fast Fact Card 


Secure cellular, landline and MTSO sys- 
tems locally or through a nationwide 
network. Simple plug-in voice privacy 
unit from Transcrypt enables auto- 
matic or push-button privacy. Secure- 
Net 800 number provides nationwide 
network access. Excellent voice quality. 
Low power consumption. Several mod- 


els. Circle (367) on Fast Fact Card 


July 1993 Mobile Radio Technology 


45 


Product/services showcase 


New SMR 
Antennas 


A new series of mo- 
bile trunking antennas 
offer high perfor- 
mance for demand- 
ing 800MHz and 
900MHz applica- 
tions. Select from 
unity, 3dBd and 5dBd 
models in various 
mount and cosmetic styles. All offer 
copper-plated whips. dual-shield coax 
and silver-plated connectors in com- 
plete packages. 

Larsen Antennas 

800-426-1656 
Fax 800-525-6749 
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CDEU-1 
Subminiature 
ANI Encoder/ 

Decoder 


The unit from Cim- 
arron Technologies is 
full-featured, two-way, 
GE-STAR compatible for mobile and 
portable applications: 
¢ Man-down alarm with 
acknowledgement 
* Remote radio kill] with ack 
* Remote open mic command with 
ack 
* Remote radio enable with ack 
¢ Selective, group, all call 
¢ Auto radio check 
* Trunking compatible 
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California 
Antenna Site 
Tower Space 


Meridian Commu- 

nications has 

ia space available at its 

38 facilities. The 

company's newest 

site is Flint Peak, shown here. It is 

located near the Rose Bowl, and it 

covers Pasadena, Glendale, Burbank 

and the San Gabriel Valley. It is secure, 

air conditioned and has standby power. 
Call 818-888-7000. 
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TDMA Cellular System 
Analyzer 


IFR Systems’ FM/AM-1600CSA pro- 
vides the capability to decode and dis- 
play control messages being transmitted 
by an IS-54 dual-mode cellular system. 
The analysis function can be performed 
on a user-specified forward control 
channel, forward digital traffic channel 
or forward voice channel. 
316-522-4981 
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32-Channel 
Portable 
Transceiver 


Vertex Radio Commu- 
nications, the Land Mo- 
bile Division of Yaesu 
U.S.A., introduces a 32- 
channel portable trans- 
ceiver, the VX-500. The 
VHF version has an invert- 
ible 4-character alphanu- 
meric display, priority scan or dual mode 
watch, CTCSS and DCS included, high- 
capacity (1,200mAh) battery and Mil 
Std 810C, D,E andintrinsically safe (1/ 
S) specifications, as well as D.O.C. RSS 
199 specifications. A UHF version will 
be available shortly. 
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X-Tra Talk Battery 
Eliminator 


Centurion’s new X-Tra Talk battery 
eliminator allows the adapter to be 
plugged into a vehicle’s cigarette lighter 
to get maximum radio output, extended 
battery life and reverse polarity and 
current surge protection. Fits any popu- 
lar two-way radio. Call 800-228-4563. 
Circle (375) on Fast Fact Card 


telephone/ 
Selective 
Call 


Midian provides two custom products 
for Maxon SP2000/SL70 portables. 
Features include a DTMF radiotelephone 
encoder/decoder/ANI/transponder 
with optional 10-code inversion scram- 
bler, 16-channel trunking scan, multicity 
trunk listing; or a multitone, multi- 
format ANI/selective call encoder/ 
decoder module with optional 10 code 
inversion scrambler. 
Circle (370) on Fast Fact Card 


Radiopaging Terminal 


The Page Maker 8 is a sophisticated 
radiopaging terminal designed for smaller 
markets or special applications. The 
terminal from Unipage provides the 
advantages of on-site voice, tone, nu- 
meric or alphanumeric paging to hospi- 
tals, manufacturing plants and PCPs. It 
works with paging systems such as the 
Motorola Alert Central Wireless Moni- 
toring System. 
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Solar Power Supply 


Hutton’s solar power supply “mini” 
series is available in sizes of 1W-hour/ 
day to 230W-hours/day depending on 
the type of battery and solar module. 
230W hours represents continuous op- 
eration of a 25W repeater talking for 
two hours per day. For more informa- 
tion, call 800-442-3811. 
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When 
Every 
Second 
Counts... 


hanced Commu- 
nications Access and Control System 
from Orbacom uses state-of-the-art 
graphics that make the conversion from 
modular consoles to computer-operated 
dispatch positions easy. The “set up” 
screens on the CRT resemble the mod- 
ules you are used to. Changes and ex- 
pansion are made simple with as many 
as 10 screens in memory for different 
applications or personalized screens for 
each dispatcher. 


Circle (377) on Fast Fact Card 


New 
Pro-5000 
VHF/UHF 
Antennas 


The Pro-5000 

series, anewline 

of VHF and UHF 

mobile antennas 

offered by An- 
tenna Specialists, boasts 22 models 
for all mounting requirements and fre- 
quency splits. Maximum moisture integ- 
rity is ensured by a new heavy-duty coil 
design (100% factory-tuned) using three 
separate O-rings. 
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Checkmate IV 


The Checkmate IV gives you the choice 
of a programmable decoder for field 
programming of tones to speed delivery 
and increase your options, or a reed- 
type decoder to give you the maximum 
sensitivity in areas where signal strength 
is weak. Call Shinwa Communica- 
tions of America for information. 


800-627-4722 
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Modular 24V-48V 
dc-dc Converters 
Designed for cell-site power installations 


requiring more 48Vdc power in less 
space, the series 1625 converter shelf 
from Wilmore Electronics occupies 
only 7" of vertical rack space and can be 
equipped with four 20A plug-in con- 
verter modules. Modules feature LED 
bargraph ammeters, ouput-voltage test 
points, LED status indicators and form C 
alarm contacts 
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Repeater-In-A-Box 


A portable cabinet the size of two brief- 
cases, one on top of the other, can hold 
acomplete 25W repeater. The repeater- 
in-a-box from Tait Electronics uses 
the same high-performance radio mod- 
ules as the rack-mounted repeater con- 
figuration. Call 800-222-1255 for more 
information. 
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Remote Control System 


Mode! TSR200 is a telephone-style re- 
mote control designed for use with 
Motorola's Maxtrac 840, B7 radio. The 
remote from CPI Communications 
provides display of system and subfleet 
information, on-hook PTT capability, 
intercom capability between parallel 
remotes and the radio, speaker with 
volume control, scan button, scan LED, 
select button, system button, subfleet 
button and call LED. 
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2965 Radio Test Set 


Model 2965 radio test set from Marconi 
Instruments includes a spectrum ana- 
lyzer and tracking generator, a high- 
speed frequency counter that makes 
1Hz resolution measurements in a mat- 
ter of milliseconds, an extremely accu- 
rate power meter, a highly accurate 
signal generator anda Fast Fourier Trans- 
form (FFT) audio analyzer. 
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Fhe “Growsts” for Lightniag 
ond EMP Protection 


Hot Off 
\ The Press 


5, Paty Pt aener 1 The second edi- 
‘ fm) tion of The 
“Grounds” for 
Lightning and 
EMP Protection is now available. This 
100-page publication is a comprehen- 
sive hands-on quide to proper grounding 
installation, measurement and mainte- 
nance for direct lightning strike survival. 
PolyPhaser 
P.O. Box 9000 
Minden, NV 89423 
800-325-7170 
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Model CD-1 
Communications Decoder 


The CD-1 decodes and displays all 50 
CTCSS and 104 DCS codes as well as 
all 16 DTMF digits in a compact 4.5- x 
4.5- x 18-inch case. Powered from 
12Vdc, the CD-1 from Connect Sys- 
tems mounts on your service monitor, 
scanner or ina mobile. The CD-1 doubles 
as a remote programmer for the TP- 
154 repeater tone panel. 
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Product/services showcase 


R-2600 Communications 
System Analyzer 


The feature-packed R-2600 from 
Motorola is ideal for all testing needs, 
from conventional, two-way radios to 
cellular, paging. or other personal com- 
munication devices. Its extensive diag- 
nostics make it ideal for laboratory and 
factory applications, as well as service 
shop and field use. 
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C-5200 
Ten-line 
Console 


Vega’s C-5200 10-line, 4-frequency 
tone-control console for 19-inch rack or 
furniture mounting or desktop opera- 
tion includes instant PTT switches and 
separate “unselected” volume controls. 
The optional SP-2 panel has two “se- 
lected” and “unselected” speakers. Op- 
tions include dc/local/E&M control, 12 
function tones, audio display, cross-mute, 
microphones, headsets, DTMF pad and 
decoders, Call 800-877-1771. 
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AutoCELL Autotune ~~ 
Tx Combiner 


Model ATG7020 4-channel 820MHz- 
960MHiz cellular Tx combiner can be 
phased with additional 4-channel 
AutoCELLS for as many as 24 chan- 
nels. Designed with ceramic resonators 
from Antenna Specialists and patented 
technology from Decibel's Sentry 
8000, AutoCELL makes frequency re- 
allocation a reality. 
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5W Crystal- 
controlled 
Radios 


Dynamic VHF and UHF high quality, 
heavy duty, SW crystal-controlled radios 
from Monark International are of- 
fered as an alternative to dealers that are 
fed up with bargain basement radios. 
The advanced SMD technology PCB 
offers the long-term reliability that today’s 
dealers demand. 
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Cellular Look- 
alike Dual Band 
Antennas 


The new disquised cellu- 

lar look-alike antennas 

from Sti-Coare both dual 

band and broadband. The 
EF-150/450 covers 

24MHz bandwidth in 

VHF and 20MHz band- 

width in UHF. The EF- 

450/800 covers 1SMHz 

in UHF and 60MHz 

bandwidth in cellular. The 

elevated feed style cellular replicas are 
available in roof and trunk lip mounts. 
Call 716-662-2680. 
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Broadband, 
Directional RF 
Wattmeter 


Model 4304A from 
Bird Electronics is 
a Thruline RF watt- 
meter with five RF 
power ranges from 
5W to 500W full scale. This portable 
unit measures both forward and re- 
flected RF power levels in 502 two-way 
communications. Model 4304A offers 
stable performance to 1,000MHz. 
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CADi Radio 
Fleet Call Manager 


Model MX P25 encodes and decodes 
two-way radio SelCall tone signals to 
make a fleet safer and more efficient. 
This miniature adapter features ANI, 
status reporting, Man-Down/Emergency 
alarms and OTAR. Channel manage- 
ment is easier, and the dispatcher has 
better control over the system. Call 
MX-Com at 800-638-5577 
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New! 1993-94 Catalog 
& Technical Reference Guide 


This FREE 400-page catalog and pricer 
is full of charts, graphs. photographs. 
cross reference and technical informa- 
tion. All the well-known brands are 
included . . . Andrew, Antenna Special- 
ists, Bird, Celwave. Decibel and many 
more 


CARTWRIGHT 


COMMUNICATIONS COMPANY 


800-543-8614 
fax: 513-489-1449 
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25th 
Anniversary 
Tone 
Catalog 


Communica- 

tions Special- 

ists of Orange, 

CA, celebrates 
25 years of manufacturing tone signal- 
ing products with its new catalog. The 
catalog contains tone products for spe- 
cial applications involving CTCSS, digi- 
tal CTCSS, analog and digital paging, 
repeater panels and station ID. For a 
free copy, call 800-854-0547 (West 
Coast lime). 


Circle (394) on Fast Fact Card 


Color Touchscreen Consoles 


Avtec’s Access system controls radio 
and telephone lines in one integrated 
system. Airlines, military and public 
safety agencies can take advantage of 
this high-capacity system. Features in- 
clude paging, auto-dial and full 
conferencing with one touch. 
803-892-2181 
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4015 Radio Tester 


Model 4015 is designed to be the most 
versatile radio tester in the world. This 
lightweight test set from Schlumberger 
brings programmability together with its 
built-in tests and more than two dozen 
instruments. Features inlcude: ¢ licensed 
GE/EDACS testing * spectrum analyzer 
with audio * licensed Clear Channel 
LTR testing * memory cards ¢ digital 
slorage oscilloscope * internal battery. 
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Full Line Catalog 


The catalog features a full line of 
land mobile, cellular and base station 
antennas and accessories. Catalogs 
are available nationally through autho- 
rized Maxrad distributors and factory 
representatives. 
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Variable H 
Sector Panel 
Antenna 


The PD10222 isa field- 
adjustable variable sec- 
tor panel antenna from 
Celwave that is de- 
signed to fill multiple 
horizontal pattern re- 
quirements of the cellu- 
lar user. This allows cus- 
tom tailoring of cell coverage and avoids 
antenna replacement as sectors change. 
The reflector provides coverage in six 
settings: 46°, 60°, 78°, 90°, 105° and 
110° horizontal beamwidth. The verti- 
cal pattern and the 1.5:1 VSWR remain 
constant at all H-Plane settings. 
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High Specs 
Under Tough Conditions 


The Summit DM series of trunked radios 
from E. F. dohnson withstand harsh 
environments and overcome poor RF 
conditions. Six programmable buttons 
allow customizing for specific applica- 
tions. An encryption option is available, 
and the UD*I universal digital and data 
interface taps into the radio's digital 
capabilities. 
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BATTERY 
PROBLEMS?? 


Our customers 

agree that the 

RAMSystem is 
the most effective 


ANALYZER on 
the market! 


Call before you invest 


BatteryPRO 
Centres Inc. Kaa 
P.O. Box 160 in _- 
Black Diamond, | "2," 
AB Canada 1-800-661-9401 


F; 
TOL OHO (403) 933-3233 
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WE HAVE THE EQUIPMENT TO ISOLATE YOUR 


CELLULAR, TRUNKING OR PAGING SYSTEM 
ON AN AM BROADCASTING TOWER!! 


« ool 


CALL US FOR INFORMATION 
PHONE: 615-878-3141 
FAX: 615-878-4224 


P.O. BOX 845 BRISTOL, TN 37621-0845 
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Technically speaking 


(continued from page 8) 


The formula for finding the proper 
deraling factor is: 


Fd/(Fd + Rd) 
where 


Fd = forward power dissipation 
(watts) 

Rd = reflected power dissipation 

(watts) 


Because finding Fd and Rd is a bit 
tedious in itself, the following formula 
offers a quicker way to find the solu- 
tion. 

For single-section isolators: 


1 


ne ~ [tetR) 
1 + antilog | ~ id 


where 


D; = derating factor 


BE Police/Fire Comparator Display 9 


Willlamson Rd 
Greenhills 
Engineers 
Comm Center Glendale W.T 
iit. Echo 
> [Miami WA 
Greenhills 


Greenhills Vote Cleves 


L = insertion loss 
R = return loss 


Be certain to enter L and R as nega- 
tive values because they represent a 


loss. 
1 + antilog “| 
20 


| a ee 
f ; L ‘loo | Lt 
1 + antilog + antilog 
20 10 


For dual-section isolators: 

Again, be sure to enter LZ and # as 
negative values. 

Figure 2 on page 8 can be used to 
find the derating factor for single- 
section isolators with 0.5dB insertion 
loss and for dual-section isolators with 
1.0dB insertion loss. 

For example, a certain single-section 
isolator has an input power rating of 
150W under well-matched operating 
conditions (high return loss, low 
VSWR). Suppose that the return loss 
drops to 3dB. According to curve A on 
the graph in Figure 2, the derating fac- 


tor for a return loss of 3dB is 0.69. 

Thus, the normal input power rating 
should be reduced by a factor of 0.69. 
The reduced input power level should 
be no more than 69% of the specified 
maximum or 0.69 * ISOW = 103.5W. 
This reduction compensates for the 
increased heating effect of the re- 
flected power. For dual-section isola- 
tors, use curve B on the graph. 


Dummy load size 

Technically speaking, the dummy 
load connected to port 3 must be able 
to dissipate the full transmitter power 
if a worst-case mismatch occurs at the 
output (port 2). If such a worst-case 
mismatch occurs, almost all of the 
transmitter power will be “dumped” 
into the dummy load. If the load is 
incapable of dissipating this much 
power, the dummy load and possibly 
the isolator will be damaged from 
overheating. 

Such worst-case mismatches indeed 
can occur, but usually what the de- 
signer wants to protect against is an- 


Solar/Cell Batteries 


Coma Center 
Indlan Hil) 
Niemi Helghts 
Calhoun Hall 
Greenhills 
Loveland W.T. 
Mt St Joseph 
Sweetulne 
Nie! Wi 


ji) Glendale W,T. 
ER | Mariemont 
Milford 
i || Cheviot 
Siam! Helghts Yote|Cleves 


Calhoun Hell 


Williamson Rd 
Prov. Hosp 


Teraald 

Wt. Echo 
Engineers 
jMiem{toun 


Remote Comparator Display 


The Smartswitch II™ Remote Comparator 
Display monitors and controls voting receiver 
systems on a personal computer or console. It 
can be used locally or remotely with leased-line 


or dial-up modems. 


Now you can get control of your voting system. 


Combined Technologies, Inc. 


(513) 595-5900 


Circle (42) on Fast Fact Card 


50 Mobile Radio Technology Suly 1993 


DIN 
SES! 


SOLAR ELECTRIC 
SPECIALTIES CO. 


P.O. Box 537 Willits, CA 95490 


Order Hotline 800-344-2003 
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We cater to those who want 
choice sites. 


When you have an appetite for choice antenna sites in California, no one can cater to your tastes like 
Meridian and Diablo. 

For more than three decades we've been serving a buffet of antenna sites that stretches from Chico to the 
Mexican border. Together, Meridian and Diablo offer you 73 tasty locations to choose from. 

These sites are among the most sought after and unique in the country. Many are rich with features such 
as stand-by power, air conditioning, security, and all-encompassing maintenance programs. Many sites offer 
conventional and trunked community repeaters, as well as engineered and combined antenna systems. 

Now Meridian and Diablo have four new antenna sites on the menu: Flint Peak in the Rose Bowl area, 
providing coverage of Pasadena, Glendale, Burbank and the San Gabriel and San Fernando Valleys; Smith 
Hill, which covers Concord, Lafayette and Walnut Creek; Vaca South, covering the Fairfield/Vacaville- 
Marysville-Stockton triangle; and an extraordinary site atop the International Trade Center which blankets the 
greater Fresno area. 

When it comes to service, our qualified staff and caring approach to antenna site management will have you 
coming back for seconds. 


Meridian Communications DIABLO COMMUNICATIONS, INC. 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 1220 Brickyard Cove Rd., Ste, 200, Point Richmond, CA 94801 
(818) 888-7000 © Fax (818) 888-2857 (510) 236-3700 © Fax (510) 236-3799 
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LOW 
LOSS 


Technically speaking 


tenna damage that causes the VSWR 
to soar and return loss to drop. 

For example, if the isolator output is 
connected to an antenna through a 
feedline with a 1.5dB loss and a worst- 
case mismatch occurs at the antenna, 
the return loss at the feedline input will 
be 3.0dB. Thus, half of the output 
power will be dumped into the dummy 
load and dissipated as heat. 


Usually, the size of the load is cho- 
sen to be approximately 50% of the 
transmitter Output power; nonetheless, 
there are no hard and fast rules. Obvi- 
ously, you would not elect to use a 
200W dummy load if the transmitter 
were rated at 50W! Be conservative, 
but do not take it to the extreme. Use 
the common-sense approach. 

The graphs in Figure 3 on page 8 


BIG or SMALL 
We Have It All! 


VoCom / RF Corporation 
Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233) 

FAX 708/924-9078 


| POWER 
) AMPLIFIERS 


FOR ALL INPUT LEVELS 


eVHF Low Band to 300 watts 


eVHF High Band (140-200 MHz) 
to 500 watts 
*UHF Low Band (400-550MHz) 
to 350 watts 
*UHF High Band (800-960MHz) 
to 140 watts 
¢ True continuous rating al 
high ambient temperatures 
¢ FCC type accepted 
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WACOM 


150-450-800 MHz 


DUPLEXERS and CAVITY FILTERS, 
including our patented B, B, CIRCUIT ® 
FILTERS, for all bands within the frequency 
range of 30 to 960 MHz. Investigate this 
complete line of high performance products. 


CALL 


817/848-4435 


@ 


WACOM 


PRODUCTS, INC. 


TRANSMITTER COMBINERS 
RECEIVER MULTICOUPLERS 


“See ent 


_- 
— 
~ 


—— 


P.O. BOX 21145 
WACO, TEXAS 76702 + 817/848-4435 
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can be used to determine the load re- 
quirements for a given amount of re- 
turn loss. Curves are given for both 
single- and dual-section isolators. 

As an example, suppose the return 
loss is 5dB. For a single-section isola- 
tor, the load requirement would be 
approximately 25% of the transmitter 
power. The following formula can be 
used to calculate the load requirement 
for a single-section isolator: 


Ly = antilog [44] 


where 
L; = load factor 
R = return loss in dB 
L = insertion loss in dB 


For dual-section isolators, the for- 
mula is: 


Lp = antilog [ aio 


Be sure to enter R and L as negative 
values. 


Harmonics 

In Technical Papers published by 
EMR, Phoenix, Bill Lieske writes: 

“When RF power is conducted by 
the ferrite junction, harmonic re- 
sponses are likely in most designs, and 
it is found that, possibly due to impu- 
rities or non-linearities in the ferrite 
mix and other phenomena, harmonic 
energy produced by a transmitter may 
be conducted through an isolator and, 
in some cases, weak harmonics can be 
generated in the ferrite material itself.” 

For that reason, it is important to use 
a harmonic filter between the isolator 
output and the antenna. (See Figure 4 
on page 54.) 

Moreover, if a pass cavity is con- 
nected between the isolator output and 
the antenna (as shown in Figure 5 on 
page 54), the harmonic filter is unnec- 
essary. Figure 5 represents a typical 
repeater setup. 


Isolator testing 
After installing an isolator, you 
should confirm that it provides the iso- 


PERFORMANCE YOU CAN TRUST... 


ER BATTERY AFTER BATTERY AFTER BA 


JBRO...YOUR SMART CHOICE FOR QUALITY RECHARGEABLE BATTERIES. 


Dependable communication is critical. Dependable for your specific application. Call today for our FREE 
batteries guarantee it. That's why more and more catalog of highest quality 

mobile communications operators everywhere are battery products and 

relying on the consistent quality and outstanding services. Battery after 

performance of JBRO rechargeable batteries. battery, JBRO gives 


Uncompromising workmanship and you performance 


an extensive line ensure you'll get R you can trust! 
Maximize performance 
and life of your with 
BATTERIES INC. 


maximum power and a perfect fit 
rechargeables 
JBRO’'s line of Telepower® Conditioner/Analyzers. 


JBRO Batterias, Inc. 1938-A University Lane Lisle, IL 60532-2150 Phone: 708/964-9358 Fax: 708/964-9081 Order Entry: 800/323-3779 Fax Entry: 800/237-6435 
JBRO Batteries S.W., Inc. 25700 1-45 North #111 Spring, TX 77386 Phone: 713/367-9393 Fax: 713/292-7139 Order Entry: 800/245-1138 
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ANTENNA 
ISOLATOR 


HARMONIC 
ISOLATOR FILTER 


REJECT CAVITIES 


Figure 4. To suppress any harmonics caused by the isolator,a Figure 5. When a bandpass cavity follows the isolator, no special 
harmonic filter is used between the isolator output port andthe —_harmonic filter is needed. This configuration is typical of a re- 
antenna. peater setup. 


lation that the manufacturer to be 35dB, then the signal 
specifies. level measured on the spec- 
A simple way to measure Fipauet SOtATOR BENE ATOR trum analyzer should be at 
isolation is shown in Figure berdnna fee or below —35dBm. If you 
6 to the right. Set the signal IN OUT measure an isolation figure 
& — - ee 8 
generator to OdBm, and mea- radically different from the 
sure the signal level (at the specified figure, something 
. is sii = . . & 
input port) on the spectrum is wrong, either in the isola- 
put p Pp ng ; 
analyzer. tor or in your test equipment. 
First, feed the signal gen- The insertion loss should 
erator output directly into the be checked, too. 
p ) 


spectrum analyzer to estab- Figure 6. This setup is used to check the isolator’s isolation fig- Figure 7 on page 56 shows 


. OM ure. Notice that the signal is fed into the isolator output port while | .- axis ‘neers 
lish the OdBm reference on the measurement on the spectrum analyzer is taken at the input ® simple way to measure the 


the spectrum analyzer dis- port. The difference between the signal generator level and the insertion loss. At (a), the for- 
play. If the manufacturer {level measured on the spectrum analyzer is equal to theisolator's ward power entering the in- 
specifies the isolation figure isolation figure. put port is measured and re- 


PED-24 ENLARGED FOR DETAIL 


| ACTUAL SIZE: .875 X 1.6875" Z 


Let Coded solve your fleet identification problems with our subminiature, 
ultra-reliable, digital ANI products featuring DataMute, Automatic Acknowl- 
edgment, All Call, Select Call, Emergency, and more. 


1-800-228-6367_ \! 


nT Coded Communications 


LL : Keeping data on the move me 
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F 
The New STABILOCK’ 4015 Radio Test Set 4%. 
Tests Great—Less Weight MiGs. 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you’ve dreamed of in one unit, and doesn't cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
C] spectrum analyzer with audio 
C) electroluminescent display for easy viewing night or day 
[] licensed CLEAR CHANNEL LTR* testing capability 
_| memory cards to load and run tests automatically, including all cellular formats 
L| digital storage oscilloscope 
—] internal battery 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a registered trademark of Ihe EF Johnson Cornpany STABILOCK 4015 is a registered rademark of Schiurrberger Technologies 


NEW pre yl Quality Test Solutions 


Schlumberger Technologies 
jeRicsson ZB | @ | EDAC TM Schlumberger Instruments 
P.O. Box 7004 


823 Middlesex Turnpike 


vamaewne Trunking Licensee Billerica, MA 01821, USA 
” tow: in stock at Tessco FX SUBSTSTO, 
(41 ots 472-7000 1-800-225-5765 (outsides MA) 


S$! 4015 STABILOCK ® 


COMMUNICATION MONTTOR 


150. 0000 Pty to. 1 Pte 
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| Schlumberger Paleehnolagies 
Canadian Representative Schlumberger Instruments Schlumberger Instruments Schlumberger Technologies GmbH 
Atelco Limited Victoria Road 50 Avenue Jean Jaurés Ingolstadter Str. 67a 
9225 Leslie St. Unit 7 Farnborough, Hampshire BP 620-06 D-8000 Munchen 46 
Richmond Hill, Ontario GU14 7PWape@land ; F-92542 Montrouge Cedex. France West Germany 
L4B 3H6 Phone=44°262 544433" f) Phone-33 1 47 466700 Phone-49 89 31889-0 
Phone: 416-882-9455 Faxciaa Sais Fax-33 1 47 466727 Fax-49 89 31889-160 
Fax: 416-882-9454 Telex. : ‘ Telex-631468 ENERINS Telex-5215015 SMG D 
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Figure 7. This setup can 
be used to measure the 
isolator's insertion 
loss. At (a) the wattme- 
ter measures the input 
power to the isolator. 
At (b) the wattmeter 
measures the isolator 
output power. The in- 
sertion loss then is de- 
termined by the for- 
mula 10 log(P/P,). 


Advanced Features, New Design 


Milly. 


\ tit 


j 


The future of EXTENDED LO- 
CAL CONTROL is here. The 
new model LEIO from CPI is a 
telephone style local extension de- 
signed for easy use with virtually 
any radio, The LE10 provides LED 
PTT indication, on-hook PTT ca- 
pability, off-hook monitor, 
amplified speaker with volume con- 
trol and adjustable amplified 
modulation output, The LELO al- 
lows you to hear both sides of a 
transmission made from another 
desk-set or the radio microphone. 
The LEIO gives you all this ina 
newly styled modern package that 
brings extended local control into 
the 90's. Options: wall-mount 


adapter, two channel control, intercom, on-hook monitor and plug-in power- 


pack. 


Features 
* Separate RX and TX amplifiers 


« Radio transmission monitored on LE10 speaker 


* New modern styling 
* One watt receive audio amplifier 


- Use up to 1000 feet from base station 


1186 Commerce Drive + Richardson, TX 75081 


(214) 437-5320 +» FAX (214) 437-5360 + (800) 869-9128 
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corded as P;. At (b), the forward power 
exiting the outpul port is measured and 
recorded as P,,. The insertion loss then 
is found by using the formula: 


Insertion loss = 10 log(P;/P,) 


For example, if the input power P; is 
100W and the output power P,, is 9OW, 
the insertion loss is 10 log(100/90) = 
10 log(1.111) = 0.46dB. Any radical 
departure from the specified figure 
should be investigated more closely. 


Simplex base station hookup 

When hooking up an isolator to a 
simplex base station, be certain to in- 
sert the isolator in the line between 
the transmitter output and the antenna 
relay. 

If the isolator is inserted beyond the 
antenna relay (between the antenna 
relay and the antenna), the antenna will 
be effectively isolated from the re- 
ceiver input, rendering the receiver 
virtually inoperative. (See Figure 8 on 
page 58.) 


Proposed standard 

Lieske offers the following informa- 
tion as a recommended standard to be 
used by transmitter site managers in 
controlling intermodulation interfer- 
ence among users: 

“An RF isolator shall be provided 
immediately following each transmit- 
ter and shall provide a minimum of 
30dB of isolation. In addition, the iso- 
lator shall be followed by a cavity reso- 
nator, harmonic, bandpass or lowpass 
filter to ensure that all conducted or 
generated harmonics are at least |00dB 
below the transmitter carrier power 
measured at the antenna system 
feedpoint. 

“In the event that an intermodulation 
product resulting in interference to any 
on-site receiver is traced to a given 
transmitter, additional isolators or iso- 
lator sections shall be provided as re- 
quired to suppress intermodulation 
products to a non-interfering level. 

“All isolators shall maintain the 
minimum of isolations herein defined 
throughout the ambient temperature 
ranges to be found at the site and up to 
the maximum duty cycle of the radio 
transmitter concerned. 

“Should nuisance or destructive in- 


ORE or LESS 


PolyPhaser’s Bulkhead clan Standard Entry Panel 


Compare PolyPhaser’s Bulkhead coax cable entry 
system to the standard entry panel and the logical 
choice based on features, function and price is the 
Bulkhead System. 3,5,8,10,16 & 24 ports stocked. 
UPS shipable. 


Compare our features: 


@ Multi-port panel of structural 1/8" copper 

@ Entry boots - one size fits all to 3-1/8" 

@ Built-in weatherized grounding kits 

M@ Easy fit for 16"0.c. studs (no framing needed) 

@ 30% lower overall cost than standard entry panels 


Compare functions: 


@ Low inductance grounding for lightning protection 
@ Low inductance coax protector mounting 

@ Universal protector mounting plates 

@ Weather/corrosion proof conductive joint compound 
@ Copper cleaning kit 

@ 10 year warranty 


There is no aan - So why pay more for less! 
1500 models of coax, power and twisted pair protectors ... 


plus lightning/EMP and grounding solutions. 
(800)'325-7170 MH (702)782-2511 Ml FAX: (702) 782-4476 
Phasery ) 


2225 Park Place 4M P.0..Box 9000 Mi Minden, NV 89423-9000 
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Technically speaking 


Figure 8. At (a), the iso- 
lator is incorrectly in- 
serted in the common 
antenna line to the 
transmitter and re- 
ceiver. If this setup 
were used, little signal 
could reach the re- 
ceiver input because 
the antenna is, in ef- 
fect, isolated from the 
receiver. At (b), the iso- 
lator is installed be- 
tween the transmitter 
output and the antenna 
relay. In this arrange- 
ment, the isolator is not 
between the antenna 
and the receiver input; 
thus, the received sig- 
nal is not isolated from 
the receiver input. 


The 6367 series comprises 6 
separate tunable notch 


filters, each of which covers 
an approximately 2:1 
frequency range with 
adjustable 3 db bandwidth. 
A coaxial or helical 
resonator is tuned with high 
Q air trimmers to produce a 
relatively deep notch at 
natrow bandwidth. 
Available for tuning ranges 
of: : 
22 - 35 MHz 
30 - 50 MHz 
50 - 108 MHz 
108 - 216 MHz 
216 - 450 MHz 
450 - 900 MHz 


Ask for our NEW Mobile 
Phone Catalog MP/92! 


ISOLATOR 


Response of Single, Double 
and Triple Cavity assemblies 
adjusted to the same 

3 dB bandwidth. 


MICROWAVE FILTER COMPANY, INC 
6743 Kinne St. © E. Syracuse, NY 13057 
800-448-1666 ¢ 315-437-3953 


FAX: 315-463-1467 » Telex: 249-613 
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terference still be found after the ap- 
plication of up to three cascaded isola- 
tors or three isolator sections, further 
reduction of intermodulation products 
shall be accomplished through (a) the 
addition of cavity filters, (b) through 
separation of antennas to reduce cou- 
plings, (c) a combination of (a) and 
(b), or (d) the adjustment of transmit- 
ter power output powers as needed to 
reduce the interference to an accept- 
able level.” 

It is hoped that this column, along 
with last month’s, has answered some 
of your questions about isolators. 

For the “purists,” a computer pro- 
gram that computes the derating factor 
and the load requirement of typical iso- 
lators (single and dual) is available 
from the author at P.O. Box 15178, 
Spartanburg, SC 29302. The cost is $5, 
including shipping and handling. The 
program is available only on a 5.25- 
inch floppy diskette in IBM format. 

Additional information about  iso- 
lators is available from various 
manufacturers. 

Two manufacturers that can furnish 
additional tutorial information about 
isolators are: EMR, 22402 N. 19th 
Ave., Phoenix, AZ 85027; and Tx Rx 
Systems, 8625 Industrial Parkway, 
Angola, NY 14006. 
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> CHEEAMATE IV 


Providing Tone and Voice Pagers 
for Over twenty years: 


FEATURES: 

+ Choice of Reed or Programmable:Decoder 
Reed - High Sensitivily : 
Programmable - Increased Option Features 

+ Rugged Black or Red Case 

+ Small Size - 3 1/8" X 2 7/16" X 15/16" 

+ Single "AA" Battery 

+ Variable Volume Control 2 

+ Group Call Standard on Second Tone 7 

Channel Monitoring Capability (optional) 
3 Year Limited Warranty Standard 
4&5 Year Limited Warranty Available 


SHINWA Tsushinki Co.. Ltd +©SHINWA Communications of America inc. 
12-2 Hamadayama 4-Chome PO Box 26407 

Suginarm-Ku Tokyo. Japan Oklahoma City, OK 73126 

TEL (03) 3313-1211 TEL 1-800-627-4722 

FAX (03) 3313-1218 FAX 1-800-759-1722 

TELEX. J27432 Sinwacom 


Circle (53) on Fast Fact Card 


N ews 


Hutton gives awards to top vendors 

Hutton Communications, Dallas, a radio 
communications and cellular telephone 
equipment distributor, has given awards to 
several vendors for their Commitment to 
customers and stable distribution practices. 

The top five awards went to Andrew, 
Orland Park, IL; Siemens Solar Industries, 
Camarillo, CA; Sat-Pak, Redmond, OR; 
IFR Systems, Wichita, KS; and The An- 
tenna Company, Broadview, IL. 

Other factors scored in evaluating ven- 
dors include delivery practices, service 
methods and contribution to end-user sat- 
isfaction. Sales, finance and advertising 
units within Hutton were considered, too. 


Pat Speed, Hutton's sales manager, pre- 
sents a plaque to Rich Doolittle, Andrew's 
distribution accounts manager. 


Motorola division changes 
name to reflect new focus 
Motorola's Government Electronics 
Group has changed its name to the Gov- 
emment and Systems Technology Group 
(GSTG) to reflect its new business focus 
on current government customers, renewed 
focus on international markets, commer- 
cial business and Iridium, the global per- 
sonal communications system. The 
division’s headquarters remains at 8201 E. 
McDowell Road, Scottsdale, AZ 85252. 


Lindgren becomes 
a Veratec distributor 

Lindgren, Glendale Heights, IL, has be- 
come the exclusive marketer and distribu- 
tor of Veratec’s Saf’N’Shielded fabric and 
tape for North, Central and South America. 
Veratec. a division of International Paper, 
designs and manufactures non-woven fab- 
ric for diverse applications. Saf’N’- 
Shielded fabric is a metallized wall cover- 
ing designed to prevent electromagnetic 
interference (EMI). The fabric is available 
in three levels of shielding effectiveness 
(40dB, 60dB and 80dB) in 1OKHz-18GHz 
frequency ranges. 


Racotek supplies mobile data 
systems to courier industry 

Racotek, a Minneapolis-based wireless 
mobile data and voice communications 
services company, has entered into a part- 
nership with Datatrac, an Atlanta-based 
computer supplier for couriers. Under the 
agreement, Datatrac will integrate the 
RacoNet system with its Courier Order 
Processing System software to provide 
both data and voice communications for 
its courier customers. 


Ericsson supplies paging 
transmitters to PageNet 

Ericsson Messaging Systems, Wood- 
bury, NY, has been awarded a $4 million 
contract from Paging Network (PageNet) 
to supply Compact 925 digital paging 
transmitters. The Compact 925 is a 
900MHz, 250W digital paging transmitter 
that measures 10.4" high by 19" wide and 
weighs 56 pounds, PageNet is the largest 
paging carer in the United States, provid- 
ing paging service in 67 markets in 22 
states. The transmitters were purchased for 
expansion of PageNet’s operations in 
1993. 


ARE YOU IN CONTROL OF 
YOUR COMMUNICATIONS— 


Keep Your System 
SM 
EFFICIENT 


We stock more 

quality top-grain 

leather cases 

than anyone else 

in the Industry. 

Our manufacturing 

techniques match 

the advanced 

specifications of the 

latest in Portable 

Radio, Pager or 

Cellular models. 

m@ Immediate delivery from large inventory. 
m@ Two day delivery on set up orders. 
@ Logo imprinting. m@ Low pricing. 


ff you're not getting this kind of service 
... Call today. 


=| Electronics, Inc. 
2655 Gardner Road, Broadview. IL. 60153 
and Soft Leather Cases. Toll Free:800/336-3115 Fax:800/345-2091 


Your one-call supplier 
for Hard Protection 


Circle (54) on Fast Fact Card 


60 Mobile Radio Technology July 1993 


INEXPENSIVE 


These devices allow regular telephone service 
to be extended from or to remote sites 


A Wireless Telephone 
System Is A Must 


Available immediately 


awe. 


Send for FREE copy of DataCom's \) pate go @ 


full line of Radio Products. 


DataCom 


Systems, Inc. 


520 No, 30th + P.O, Box 3485 * Quincy, IL 62305 ULS.A. » Tel. (217) 222-0160 » Fan: (217) 222.0912 
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When 
every 
Second 
counts... 


TDM-150: Our state-of-the-art, 1204+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline 
for survival. That’s why so many communications systems 
rely on Orbacom’s CALIDA and TDM-150 consoles, Their 
superior performance and solid 
dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is 
completely user programmable, and 
features a 12/24 hour clock, VU meter, 
alert tone, crosspatch, service 
intercom, desk mic with PTT and 
monitor switches, surge protection, 
and a wealth of other professional 
features. 


If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM.-150 is the solution, TDM- 
150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions. TDM-150 uses time- 


CALIDA: Big console flexibility for smaller systems 


Mini-TDM-150 Desktop Console 


G 
—— SYSTEMS, Inc. 


division multiplex (TDM) digital audio processing and 
complete microprocessor control. Operation is simple and 
menu-driven. Reliability is ensured through surge protection, 
self-healing diagnostics, and battery backup. 

Eight levels of multi-channel radio and tele- 
vhone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates an sequence you’ll 

ever need. Plus the best two-year 
console warranty in the business. 


Take your pick. CALIDA for pro- 
fessional performance in smaller 
systems. And TDM-150 for state- 

of-the-art performance on 120 
channels or more. Either way you 
can count on Orbacom. Our com- 
munications consoles are the most 

reliable you can buy, and have 

been since 1970, 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980. 
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FCC advances regulatory agenda despite commission vacancies 


By Robert H. Schwaninger Jr. 


If you were wondering whether the FCC 
can function with three commissioners in- 
stead of the normal complement of five, 
fear not. 

The federal agency is showing that a lot 
can happen, even during the transition pe- 
riod. In fact, more than a few heads are 
spinning in Washington, trying to keep up 
with all of the pending rulemaking pro- 
ceedings and Congressional activity that 
threaten to alter the way the FCC and op- 
erators do business. 

Congressman Edward Markey (D- 
Mass.), chairman of the House Subcom- 
mittee on Telecommunications and Fi- 
nance, has informed industry sources that 
legislation is being marked up that would 
consolidate all for-profit communications 
services under Title Il of the Communica- 
tions Act. This means that specialized 
mobile radio (SMR) and other private car- 
rier services would find themselves in the 
same basket with common carrier services. 

Although the bill's particulars have not 


MODEL 


Cellular Wattmeter— 


The Thruline Model 4308 cellular 
wattmeter is accurate, convenient 
and easy to use. 


® Accurate within +/—5% of reading. 


® One RF element covers four power ranges 
from 1.5 to 50 Watts in frequency bands 


from 440 to 960MHz. 


® Directly measures cellular transmission 
output, 


® Also suitable for low-to-medium UHF 
measurements in 440-960MHz. 


Call or write today for more 
details on how the Modei 4308 
Thruline wattmeter can enhance 
your cellular communications. 


Electronic Corporation 


been published and the legislation still is 
in the early stages, it appears as though 
SMR and private carner systems are being 
exempted from tariff requirements and are 
being insulated from state regulation. Open 
questions are the treatment of dispatch 
services and whether the proposed reclas- 
sification of what traditionally have been 
private services will enable SMR and pri- 
vate carrier system operators to receive 
interconnection agreements on a par with 
preferential treatment now given to com- 
mon carriers. 


Spectrum refarming 

Meanwhile, spectrum refarming con- 
tinues to be debated before the FCC as 
the commissioners use round table discus- 
sions to separate the possible from the 
impossible. 

Participating manufacturers appear to 
agree that 12.5kKHz radio channel spacing 
is possible, but the jury is out on any lesser 
spacing, and the resistance to narrower 
spacing might be too great to allow the 
FCC to adopt a timetable for future 
conversion. 


30303 Aurora Rd., Cleveland, OH 44139 US.A. © (216) 248-1200 
TLX: 706898 Bird Elec UD © FAX: (216) 248-5426 
WESTERN REGION OFFICE: Ojai, CA * (805) 646-7255 
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If, in fact, the FCC and industry repre- 
sentatives have agreed that 12.5kHz chan- 
nel spacing is possible, the next question is 
how to adopt the new standards. Expect 
more consensus-building on that topic be- 
fore the FCC decides to move forward 
formally, 

At present, the FCC is focusing its at- 
tention on manufacturers’ comments and 
on suggestions offered by public safety 
agencies. Some manufacturers are asking 
the FCC to take a wail-and-see approach, 
rather than to legislate a SkHz channel 
spacing standard now. The more cautious 
manufacturers are reminding the Commis- 
sion that wideband technologies may prove 
to be more spectrum-efficient and that the 
FCC should not paint itself into a corner 
by acting too soon. 

Conspicuously absent from the most 
recent discussions have been the dealers, 
community repeater operators, private car- 
rier system operators and the small-to- 
medium-size operators that probably will 
bear the brunt of whatever decisions ulti- 
mately are made. When a particular manu- 
facturer tells the FCC that rules must be 
adopted immediately to codify 5kHz spac- 
ing, one keeps waiting to hear from the 
other side of the table. Right now, those 
chairs are empty. 

One nagging idea keeps coming back to 
me, and on first blush it appears too far- 
fetched—but who knows? 

If the FCC reduces the number of fre- 
quency coordinators to three (as it has pro- 
posed), and then Congress lumps all for- 
profit entities together under one umbrella, 
will the National Association of Business 
and Educational Radio (NABER) eventu- 
ally become the recognized frequency co- 
ordinator for radio common carriers? It’s 
time to reshuffle my Tarot cards. 


Spectrum auctions 

Back on Congressional Hill, the debate 
regarding spectrum auctions continues. 

The president of the Cellular Telecom- 
munications Industry Association (CTIA), 
Tom Wheeler, testified that spectrum auc- 
tions should begin with allocations for 
Personal Communications Service opera- 
tions. Looking beyond that “test market,” 
other industry representatives once again 
pleaded for opportunities for small-to- 
medium-size businesses, including the use 
of the FCC's Pioneer's Preference desig- 
nation, to ensure thal an auction winner 


Schwaninger, MRT’s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. 


SCALA 


PROUDLY PRESENTS 


AMERICELL 


A NEW FAMILY OF PROFESSIONAL 
ANTENNA PRODUCTS FOR DIGITAL AND ANALOG 
RADIO SYSTEM APPLICATIONS 


@ Broadband 806-894 MHz 

@ Low VSWR (< 1.3:1) 

@ Extremely rugged construction 
@ Low weight and windload 

@ Ghostly Gray fiberglass radomes 
@ Easy mounting 

@ Famous Scala/Kathrein reliability 
@ Made In the USA 


SCALA ELECTRONIC CORPORATION 


P.O. Box 4580 Medford, OR 97501 (USA) 


Phone: (503) 779-6500 
Fax: (503) 779-3991 


AMERICELL™ is a trademark of Scala Electronic Corporation 
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uses the spectrum as planned and paid for. 

However you look at it, it appears as 
though auctions are coming. It is just a 
question of where, when, how much and 
for which spectrum. 

Regarding use of the Pioneer's Prefer- 
ence standard to determine eligibility to 
participate in an auction, a little logic and 
law might demonstrate that this suggestion 
is unworkable. 

The grant of a Pioneer's Preference des- 
ignation presumes that the recipient truly 
has brought forth a new technical concept 
for the spectrum use. As numerous FCC 
proceedings demonstrate, the question of 
when is new really new is subject to enor- 
mous interpretation. 

The FCC really does not want to debate 
that point, and some of the commissioners 
have admitted privately the “black hole” 
of time-consuming deliberations involved 
in deciding when to award a pioneer pref- 
erence. Considering the enormous re- 
sources that the auction participants may 
be expected to possess, one easily can see 
that an application for a Pioneer's Prefer- 
ence designation even from one of them 
might bring enough litigation from the oth- 
ers to keep a room full of engineers and 


lawyers working far into the next century. 


Vehicle location systems 

Back to the FCC and the storm brewing 
about the proposed use of the 902MHz- 
928MHz band for vehicle location systems 
(VLS, formerly automatic vehicle moni- 
toring or AVM and now sometimes called 
location monitoring systems or LMS). 

Comments being prepared in the 
rulemaking proceeding in PR Docket No. 
93-61 pit entrenched users of the band, in- 
cluding spread-spectrum communications 
equipment manufacturers, radio amateurs, 
electronic toll booth manufacturers and 
low-power communications equipment 
manufacturers, against the large concerns 
that have entered the LMS nee AVM mar- 
ket with a vengeance. 

This proceeding drew a host of com- 
ments even before it reached the Notice of 
Proposed Rulemaking (NPRM) stage and 
promises continued acrimony in the future 
as interested parties scramble to protect 
their turf. 


Cellular cancer scare 
Elected officials in Congress are react- 
ing to the “cellular phone scare,” in which 


AR2400 


RF MODEM/PRINTER 


AN AFFORDABLE APPROACH TO DATA RADIO 

The AR2400 is an inexpensive AX.25 Packet Terminal 
complete with built-in printer-perfect for dispatch 
operations where vehicles may be un-attended or a 
printed record of calls is desired. Messages can be 
coded for security. Call for details. 


2050 S. Bundy Drive 
Los Angeles CA 90025 
Toll Free: 1-800-877-7979 
Or: 1-310-820-1234 
FAX: 1-310-826-7790 


HENRY 
RADIO 


ALSO IN 
STOCK: 


AEA DATA 


AOR 
ASTRON 
BECKMAN 
BIRD 
CENTURIAN 
CUSHCRAFT 
FANON 
HENRY 
HOXAN 
ICOM 
JABRO 
KANTRONICS 
LARSEN 
MAXON 
OPTO 

PIPO 
RADIUS 
TEMPO 
UNIDEN 
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allegations that radio emissions from por- 
table cellphones might cause cancer have 
raised public concern about cellphone 
safety. 

Congressman Markey is calling for 
health investigations. Hearing the call, 
several cellular equipment providers 
claim that they will engage in independent 
investigations. 

Suddenly, RF energy is a target of criti- 
cism, and no one is sure what to do to calm 
public fears or how far regulation might go 
to meet those concerns. 

If pervasive legislation were adopted, it 
might require all devices that emit RF 
energy to be tested to standards for safe 
operation. Not only would such testing 
(and equipment re-designing that may fol- 
low) create a significant price increase for 
radio devices, but even-handed legislation 
would include consumer devices such as 
dimmer switches, RF light bulbs and com- 
puting devices, 

One may wonder whether our world 
soon will be filled with warning labels 
attached to a myriad of consumer devices. 
In the time it takes to get up from watch- 
ing television and go to the kitchen 
and come back with some microwave pop- 
corn and beer, the typical consumer might 
pass more than a dozen such stickers, 
Aesthetic considerations aside, that’s a lot 
of warnings! 

What, then, are the industry, the con- 
sumer, Congress and all supposedly inter- 
ested parties supposed to do about this 
potential health risk? Congress may have 
to issue a formal statement that says, in 
essence, “Ya pays your money and ya 
takes your chances.” 


Little news media coverage 

Although many radio communications 
issues are under consideration in Wash- 
ington, these matiers receive littke news 
coverage. 

The newspapers, TV broadcasts and talk 
radio programs bring stories every day 
about impending changes in the health 
care industry, but the news media have 
ultered nary a peep about the historic 
changes occurring in the multi-billion dol- 
lar telecommunications industry, 

Maybe if Marcus Welby had been a two- 


way dealer...? 


a 


Le 


*nipace. 


A Motoroa Corpany 


Big 


Terminal Features 


8 


Page Maker. 8 


an 


in a Small Paging Terminal 


For Smaller Markets, Customer Owned 
Paging, Health Care or those Special 
Alpha Applications. 


Unipage now offers those with smaller 
paging demands, a paging terminal that has 
many of the features normally found only 
on larger terminals. And it’s affordably 
priced, Here are the standard features and 
some of the benefits that come with Page 
Maker 8. 


Page Maker 8 Standard Features: 
* 2000 Subscriber Number Capacity 

* One Channel Output 

* A Quad Store Card for Voice Paging 

* A VP8 Card for Caller Prompting 

¢ A Dual Trunk Card (two trunk inputs) 


Profit from Big Terminal Features 

* Use 2 Tone, 5 Tone, POCSAG 512, 
1200 or 2400, GSC, NEC D3, NCA, or 
MBS pagers. 

¢ Numeric, Alpha, Tone or Voice paging. 
¢ Interfaces with PURC. Quintron and 
other transmitters. 


A Few Benefits of Owning a Unipage 
* Hot Card Maintenance--remove or in- 
stall any card while the system is operational. 
It's convenient, and you don't have to power 
down and lose pages while the system is off 
the air. 

* System is expandable to four trunks by 
adding an additional card. By adding other 
optional cards, your system can grow as your 
needs grow. And, all of the cards are trans- 
portable to an M15 chassis for future growth! 
* Unipage is a Motorola company. 

For more details, give us a call at the 
Unipage number listed below, We will be 
happy to show you how the Page Maker 8 is 
the wise choice for your paging needs. 


Tora 


A Motorola Cormpany 
1510 North Hampton Road 
DeSoto, Texas 75115 
(214) 228-5300 
1-800-367-2864 
FAX (214) 228-1430 
Circle (60) on Fast Fact Card 


Sold through Motorola Dealers or directly through Motorola and Unipage. 
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N ew products 


Readers’ choice 


Of all the new products and services in 
the November 1992 issue, the ones re- 
printed here generated the most reader 
requests for additional information. If 
you missed them the first time, here is 
your opportunity to acquire more infor- 
mation on them: Just circle the corre- 
sponding Fast Fact Card number on the 
card found in the back of this issue and 
mail the card to us. 


Tower light monitor 
boasts automatic dialing 

Model 3054 tower light monitor will 
start dialing three programmed telephone 
numbers automatically when a tower light 
burns out. This Bramco unit is small and 
installs easily. Plug into a telephone jack, 
record a message with built-in mic, pro- 
gram numbers (local or long distance) 
and connect to “light out” contacts. 
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Decoder replays DIMF sequences automatically 


and 16 DTMF digits. The decoder works 
with service monitors, receivers and scan- 
ners. It checks radios and monitors shared 
repeaters, displaying users’ DCS and 
CTCSS codes, as well as DTME codes 
such as ANI, access codes and telephone 
numbers, DTMF sequences replay auto- 
matically in case they were missed the 


Self-contained PC suits 
mobile environment 


The MDC- 
890 personal 
computer from 
ElectroCom 
Communica- 
tion Systems 
features a: built- 
in MDT pro- 
gram for trunk- 
ing and conven- 
tional networks. 
The self-contained PC includes durable 
outer case; high-resolution CRT; exter- 
nal floppy disk port and printer port; 80- 
character by 25-line screen; and a UPS. 
The system comes with two internal disk 
drives and supports any PC-compatible 
software program. The unit’s keyboard 
is removable and adjusts to any angle. 
An emergency key is on the front panel. 
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first time or in case the sequence was too 
fast to observe. 
Circle (501) on Fast Fact Card 


Model CD-1 communications decoder 
from Connect Systems decodes and dis- 
plays 104 DCS codes, 50 CTCSS codes 


Alphanumeric pager offers 640-character memory 


The Facts Reporter alpha- 
numeric pager from NEC 
America features time 
stamped messages; as many 
as eight user-selectable alert 
tones; silent vibrating mode; 
large 12-character display 
screen; and 640-character 
memory capacity. The user 
can program as many as six 
messages into memory that 
can be activated and expanded by using a Touch-Tone phone. 
The pager weighs 2.45 ounces. 
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D&L COMMUNICATIONS 
TWO-WAY WHOLESALE 


(A division of D&L Communications, Inc.) 


TWO-WAY 
WHOLESALE 
DISTRIBUTION 
OF GE PRODUCTS 


Mobile, repeater extend Radius product line 

Motorola has expanded the Radius line with the GM300 
mobile two-way radio and the GR300 repeater. The GM300 is 
available in 8- and 16-channel models, VHF and UHF frequen- 
cies, and is dash- or remote-mount capable. It features 1 W-25W 
of variable power, with as much as 45W of fixed power on 
selected versions. The 16-channel model provides Quik-Call II, 
MDC-1200 and DTMF signaling formats. The unit meets MIL- 
STD 810 C, D and E military specifications. 

The GR300 repeater is composed of two GM300 mobiles, 
duplexer, metal enclosure with temperature-controlled fan, re- 
peater interface communications kit, power supply and cables. 
The repeater is field programmable with desktop control point 
operation. 


¢ Multi-Million Dollar Inventory 


¢ New and Used, Buy and Sell 


¢ New Dealer Packages 


Five Star 


Premier? Dealer 
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New products 


Cellular antenna offers 
enclosed-coil whip 

The APD854.3 and APD855.3 3dB cel- 
lular antennas from Antenna Specialists 
feature a low-noise enclosed-coil whip. The 
mounting foot is designed to fit between the 
defogger wires and to eliminate signal loss. 
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Pager comes in a variety of colors 


The Sport numeric pager from NEC 
America offers one-button feature access; 
16-message capability; built-in clock and 
time stamp; and automatic screen lighting. 
The scratch-resistant pager case comes in 
pink, green, blue, charcoal and clear colors. 
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Analyzer features expansion slots for plug-in circuit cards 


The 300P communications analyzer is 
designed for digital telecommunications 
network testing. The unit from Metro Tel 


is DACS compatible, provides for DS-0 
data access and test and has terminal and 
monitor modes with 24-channel signal 
monitoring. It has extra rear-access expan- 
sion slots for optional plug-in circuit cards. 
Standard features include a serial printer 
port, remote operation via RS-232, talk and 
dial capability with internal speaker, real 
lime clock, calendar and test timer. 
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OUR 
DC CONVERTER 


NEWMaAR is serious about DC Converter reliability because we know 
your mobile radio system depends on it. That's why we use semi- 
conductors that withstand up to 100% more power than required by 
normal operation, and why a corrosion resistant coating is applied 
to all printed circuit boards. Then we encase the circuitry in a rugged 
heat sink chassis where it stays cool under high loads and survives 
the high vibration of rigorous off-road operation. 


When you need a DC Converter to power radios on heavy equipment, 
get serious about reliability, get a NEWMAR. 


Call 1-800-854-3906 for our complete 
product catalog. 


NEW (0) a 
PO. BOX 1306, NEWPORT BEACH, CA 92663 (714) 751-0488 FAX # 714-957-1621 
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50 to 1000 MHZ 
Stuck Microphones 
Cable TV Leaks 
Jammed Repeaters 
& Cell Sites 


New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio 
direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available 
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write 
for details. 


O DOPPLER SYSTEMS, INC. 


P.O. BOX 2780 (602) 488-9755 
CAREFREE, AZ 85377 FAX (602) 488-1295 
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Software offers accounting solutions 
for paging, cellular dealers 
Easy—Systems paging and cellular ac- 
counting software simplifies point-of-sale 
and related operations for dealers. The SDC 
software includes Easy-Cell for pager and 
cellular point of sale; Easy-Page for pager 
billing; and Easy-Term, the automatic in- 
terface for the Glenayre paging terminal. 
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Canvas cases resist mildew, stains 


Leathersmith offers a line of canvas 
carrying cases for all popular two-way ra- 
dios and pagers. Made of Propex III canvas, 
the cases resist mildew, stains, oil and most 
chemicals. Logos are imprinted at no 
charge. 
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Trunking transmitter combiner 
feeds 5 outputs into one antenna 


The MI101-220 
field-expandable 
five-channel trunk- 
ing combiner from 
Telewave operates 
in the 216MHz- 
250MHz range. It 
combines five trans- 
mitter outputs into 
one antenna with 
low 2.8dB insertion 
loss. The combiner 
monitors RF power for all channels and the 
antenna. It can be tuned in the field and it 
can be fitted with an optional integral du- 
plexer. Telewave offers a line of 220MHz 
site equipment including model T-2230 tun- 
able isolator; TWPC series of bandpass 
cavities; model TPRD-2254 series of base 
station duplexers; model ANT220F6 fiber- 
glass collinear antenna; model ANT220D 
halfwave dipole; model ANT220D3 ex- 
posed dipole array; and model ANT220D6- 
9 exposed dipole array. 
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How can Bendix/King afford to offer 
a 5-year warranty? 


peNnoix xn 


Simple. 
We make the industry’s best-built radio. 


W: designed the EMV mobile UHF radio to elevated And we haven't sacrificed power, performance or 
standards, then set our manufacturing and testing _ flexibility. We've put features and options under high- 
standards even higher. The result: total confidence. That's performance digital control, written into system software, 
why we cover the EMV with the land mobile industry's so there’s never a need to open the case for adjustments. 
best warranty: five full years at no additional charge. The EMV’s bright vacuum-fluorescent display shows 

The EMV’s extruded housing. die- o-ring weather seals easy-to-read alphanumeric characters. Power 
cast frame and surface-mount internal output is programmable from 10 to 40 watts. 
components afford extreme rigidity Programmable control buttons put a custom 
and resistance to vibration. Its rugged menu of functions at your fingertips. A 67- 
MHz bandwidth covers 403 - 470 MHz with 
no degradation in specification. 

The EMV mobile offers advanced features 


construction meets demanding MIL- 
SPECs 810 C, D and E. 

Extensive testing of components 
and circuits ensures reliability, Every surface-mount die-cast frame for today and adaptability for the advances 
unit withstands an 8-hour transmit ee of tomorrow. And now, it carries the 
receive temperature-cycling burn-in test before industry's longest warranty. 
acceptance as a finished product. Because this is the industry's best-built radio. 


1-800-648-0947 
BENDIX KING 


ass RADIOS 


2920) HASKELL AVENUE, LAWRENCE, KS 66046 © (913) 842-0402 © FAX (913) 841-0287 
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New products 


Car-Kit features CMX745 antenna 

Ora Electronics’ Car-Kit features the 
CMX745 Thru Glass cellular antenna with 
clam shell mount and cradle with vehicle 
adapter. The Car-Kit is a convenient in- 
vehicle adapter kit that provides the user 
many of the features and the performance 
of an installed car phone. 
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Entrance panels feature 
a" half-hard copper 


A series of grounded bulkhead entrance 
panels facilitate transmission line entry 
into a communications building. The en- 
trance panel from PolyPhaser is made of 
'/x" half-hard copper with threaded holes 
for interconnections with extra surface 
area. The panels are available in 3-, 5-, 
8-, 16- and 24-port sizes. 

Circle (309) on Fast Fact Card 


Radio modem does not 
require an FCC license 

The NLR-96 radio modem from Repco 
uses spread-spectrum radio modulation 
and does not require an FCC license. The 
NLR-96 connects directly to any RS-232 
data source and transfers data. Two inter- 
face modes are RTS/CTS handshaking and 
a three-wire direct connect. The modem 
can be configured for synchronous or asyn- 
chronous operation and is available in 120/ 
240Vac or 12Vde versions. 
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Watch contains pager 

The Receptor Message Watch contains a 
tiny FM receiver and antenna to receive 
messages. Transmission options include 
phone numbers with as many as 16 digits, 
standardized messages such as “Call 
Home” and “Call Office,” and nine coded 
messages. All messages entered into the 
unit can be retrieved over the telephone as 
long as 96 hours after being sent. The 
MessageWatch from Seiko Telecommu- 
nication Systems offers a dual-zone time 
system, allowing one to keep time in an 
additional time zone. 
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Three products added to mobile data, ANI line 


Coded Communications has added the 
following products to its line of mobile 
data and automatic numeric identification 
(ANI) equipment: the CMX-4500 mobile 
data terminal, the CMX-1000 mobile sta- 
tus terminal and the CRT-1000 ANI 
display. 

The CMX-4500 mobile data terminal 
sends, receives and stores as many as 10 
forms or dispatches of eight lines each. It 
sends status and numeric-only messages, 
and an LCD allows viewing of two lines at 


a time. 

The CMX-1000 mobile status terminal 
adds status and messaging capability to an 
existing mobile radio system. It features 
13 status keys and 26 programmable 
messages. 

The CRT-1000 ANI display maintains a 
visual display of the last 24 radios keyed 
by ID number, date and time stamp. It also 
displays status or group ID and alerts dis- 
patchers to emergency calls with an alarm 
and visual cue. 
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BS 


For Your Communications Needs 


NUM 


* VHF, UHF, 900 MHz 
* POCSAG signalling format 
* Selective message delete 


Be Hidexd 
+ Holds up to 16 messages 


* 128 character memory 
» Uses one "AA" alkaline battery 


P.O. Bax 550999 + Dallas, Texas 75355-0999 + Toll-Free 1-800-527-9366 + Fax (214) 278-3981 
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Hump-mount leaves 
room for airbag deployment 


The SDI 580 
straddle hump- 
mount base plate 
is a solid platform 
for either build-up 
mounts or for a 
permanent insta!- 
lation of two-way 
radio devices. The 
mount from Sei- 
entific Dimen- 
sions allows enough flexibility in build-up 
mounts to leave room for airbag deploy- 
ment in vehicles. 
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Flexible coaxial cables 
replace semi-rigid cables 


The T-flex flexible coaxial cables from 
Times Microwave Systems replace the 
company’s semi-rigid cables in both new 
and existing applications. Attenuation 
specifications for the T-flex cables match 
the MIL-C-17 requirements for the semi- 
rigid cables they replace. The cables are 
specified for use at frequencies as high as 
2GHz. 

Circle (314) on Fast Fact Card 


Radio doubles as a talk-back pager 


Three signaling 
formats—CTCSS, 
DCS and two-tone 
sequential—are 
standard built-in 
features to the Mini- 
Com PTV56 por- 
table radio from 
Relm Communica- 
tions. When used 
with a two-tone 
paging system, the 
two-tone sequential 
decode allows the PTV56 to double as a 
talk-back pager. The 5W, 6-channel 
150MHz-174MHz radio measures 5°/;" 
high x 2'/s" wide x 1'/s" thick. Accessories 
include drop-in battery chargers, speaker 
microphone, DTMF pad conversion and a 
leather carrying case. 
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Mounts feature built-in connectors 

The MCM series of magnetic mounts 
with built-in connectors are ideal for hand- 
held radios and phones. Available from 
Maxrad, the mounts allow the antenna to 
be removed from the portable unit and 
placed on top of the vehicle for improved 
performance. 
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Antenna withstands winds 
as high as 128 miles per hour 


The ASPH682 is 
a 250W 6dB gain 
omnidirectional 
vertical collinear 
antenna that offers 
a VSWR better than 
1.5:1 in the 
220MHz-222MHz 
frequency range. 
The antenna from 
Antenna Special- 
ists has an Armor- 
weave fiberglass radome protecting the ra- 
diating elements. Because of the antenna’s 
rugged construction, it has a rated wind 
velocity of 128 miles per hour with a 1.65 
safety factor. 
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Software utility offers 
variety of programs 

CommShop version 3.0 from Direet 
Communications includes the following 
programs: range analysis profile and re- 
port; coax cable loss; duplexer isolation 
requirements; intermodulation predictions; 
battery life estimator; two-tone paging fre- 
quencies: and volts to watts to dB conver- 
sion. CommShop is available in 5.25" or 
3.5" formats for IBM PC and compatibles 
with DOS 3.2 or above. 
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Battery withstands 
temperature of —20°C to + 150°C 

The TL-6520 medium-power lithium 
cell is a “C™ size, spiral-wound battery 
with an open circuit voltage of 3.9V and a 
nominal voltage of 3.7V. The cell is rated 
over a temperature range of —20°C to 
+150°C, with as much as 500m<A of con- 
tinuous current and pulses as high as 1A. 
The TL-6520 from Tadiran is available in 
a large 0.649" diameter S-type, Mat-button, 
pressure contact for easy stacking or T- 
type, nickel-strip. Mat solder tabs. 
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Viking series offer multiformat 800MHz trunking 


The Viking XR series hand-held and SR 
series mobile from E. F. Johnson are 
multiformat 800MHz radios, which means 
they work with LTR and AmeriCom sys- 
tems. Both radios have an LTR talkaround 
mode and are capable of 20 systems with 
10 groups per system, with both system 


and group scan. The Viking XR series of 
hand-helds feature a backlit keypad and 
programmable alphanumeric LCD, and are 
rated at 2.5W. The Viking SR series of 
mobiles feature a programmable auto- 
power off function, programmable LCD, 
and are rated at I5W. 
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Analyzer evaluates receiver performance during operation 


The STel-300 communication perfor- 
mance analyzer evaluates the content of 
received signals and yields metrics sensi- 
live to interference and other anomalies in 
amplitude, frequency and time. The STel- 
300 is designed to work with a BPSK/ 
QPSK/MSK receiver to provide perfor- 


Radio console monitors 
as many as 10 base stations 

Model C-SI11 10-line, four-frequency 
radio control console from Vega selects 
one or any combination of 10 remote base 
stations for transmit and receive. A second 
speaker allows monitoring of any combi- 
nation of those 10 stations that are not al- 
ready selected for transmit and receive 
control. Instant push-to-talk switches al- 
low immediate response to a call on a 
particular selected or unselected line with- 
out disturbing the programming of the se- 
lected simulcast group or line. 


mance measurements during normal op- 
eration. The unit by Stanford Telecom 
observes the receiver's performance dur- 
ing operation without the need for test 
patterns, transmission disruptions or other 
support equipment. 
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Signal generator tests 
CTCSS, DTMF, selcall systems 


The PSG2400A synthesized signal gen- 
erator features two internal, wideband 
modulation sources covering 0.1Hz to 
500kHz with either sine or square waves, 
allowing the user to produce complex 
modulation waveforms for testing CTCSS, 
DTMF and selcall systems. As many as 16 
unique, consecutive tone bursts can be 
defined along with the standard 5-tone 
selcall systems. The unit from Wayne 
Kerr covers the 100kHz to 2.4GHz fre- 
quency range. 
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(More New products on page 77) 


For Your Communications Needs 
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VHF, UHF, 900 MHz 


Buy one or 1,000 — with no minimum order, VCP lets you 
buy only the stock you need. And our same day shipping’ 


gets it to your shelves fast! 
“On in-stock items ordered by 12 noon CST 


P.O. Box 550999 » Dallas, Texas 75355-0999 + Toll-Free 1-800-527-9366 * Fax (214) 278-5981 
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Cp-ter”™ The Symbol of Authority 


Recognized forcenturiesas the "symbol of authority" 
and leadership; the scepter stands out. Cp-ter ™ 
and Cp-ter-QTX ™ by Monark® revive the tradition. 
Hand Portable Radios and Radio Telephones that 


Synthesized Hand 


Portable Two-way 
Radio Quasi-trunked 


Radio Telephone 


© Copyright 1993 


bring back pride in ownership with features and 
style ranking with the noble but a price that will make 
your royal treasurer smile. 


Cp-ter ™ synthesized micro-processor 
conventional radio designs have an 
abundance of the most popular features 
like Scan, Priority, ANI, CTCSS, DTMF 

encoding and decoding, and much more. 


Cp-ter-QTX ™ Radio Telephones provide 
exclusive built in multi-format 
programming for compatibility with a wide 
range of DTMF store and forward 
controllers without the need for any 
trunking option board. It's all in the 
software. 


Dealers are being selected presently so 
please call or-write us for additional 
informationand for the REP. in your area 


Monark International Corp” 
10735 N.W. Ambassador Dr. 

Kansas City, Missoun 64153 
Tel: 816-891-0700 

Fax: 816-891-0888 
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DC-to-AC INVERTERS 


Reliable ac power 
for telephone CO’s, 
cell sites, SMR 
and microwave 


¢ 500 VA Sine-Wave Output 
¢ 24, 48 and 130 Vdc Inputs 
¢ Only 5.2” High, 23 Ibs. 

¢ Shipped from Stock 


dJilsstoze ELECTRONICS CO., INC. 


PO Box 1329, Hillsborough, NC 27278 * Telephone: (919) 732-9351 
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L iterature 


Membership directory 
includes buyers’ guide 

A membership directory and buyers’ 
guide from the American Mobile Tele- 
communications Association (AMTA) is 
designed to serve as the “Who's Who in 
the SMR Industry.” The directory is di- 
vided into five parts: basic association in- 
formation; information about the 
association’s products and services; an 
SMR industry overview; membership di- 
rectory: and a products and services sec- 
tion, which is a complete listing of the 
hardware and software providers of SMR 
equipment and peripherals, as well as serv- 
ice providers such as consultants, brokers. 
lending institutions, venture capitalists, 
valuation companies, marketing resource 
specialists and insurance brokers 
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Brochure describes 
wideband transformers 

A 10-page illustrated, color brochure 
describes North Hills’ line of off-the-shelf 
wideband transformers. Included in the 
brochure is an applications section offer- 
ing design information, as well as a speci- 
fication guide for custom requirements. 
Products covered include isolation trans- 
formers, baluns, coaxial impedance adapt- 
ers and power dividers. 
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Catalog lists signaling products 

A catalog from Sigtone describes its 
products, including automatic number 
identification (ANI), selective calling, 
CTCSS, status reporting and computer- 
aided data dispatch systems. Product de- 
scriptions, features and benefits are in- 
cluded, as well as many photos and illus- 
trations. A product selection matrix and a 
list of signaling modules are in the back of 
the catalog. 
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Booklet lists glossary of terms 

A free booklet from S-Com Computer 
Systems Engineers has been produced to 
help systems staff deal with the evolving 
technology of mobile data over radio net- 
works. The company hopes to create both 
interest and awareness by adding to the 
booklet’s introduction a challenge to the 
readers: the people who offer the three 
most orginal additions to the booklet will 
be given a small prize. 
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The future of radio 
communications is here now. 


dio whenever you. 
need one. 


Imagine FLASHport™ radios. 
A way for you to purchase the 
radio you need today and to 
upgrade tomorrow with 
additional features or future 


enhancements by simply loading 


new software. 


With FLASHport-—radios need 
never become obsolete by new 
technology. You buy what you 
need now, and add the features 
you want as your needs change 
in the future, Instead of buying 
a brand new radio, you simply 
purchase and load new software 
into your FLASHport radios. 


‘Similar to how personal 


computer users load programs 
on floppy disks into their PCs. 


FLASHport technology 
incorporates Motorola’s 
proprietary ROS/VRIS™ 


operating system and is 


exclusively available on many of 
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our Aengioks radios ve 2000: 
SAB ER" SI, ASTRO™ SABER, 
ASTR ™ Spectra, plus other 
future products. 


To learn more about the future 


of radio communications today, 
just contact us. 


a 
“Z_e FLASHport” 


(MM) moronoLa 


Land Mobile Products Sector 
1301 East Algonquin Road 
Schaumburg, IL 60196 

Phone: 1-800-635-9837 


@) Motorola, >; FLASHport, SABER, 
TRO, SPECTRA, MTS 2000 and ROS/VRIS 
are registered trademarks of Motorola, Inc 


The Only 
Thing 
Stronger 
Than Our 
Signal 
Is Our 
Whip. 


Q 


4 WORLD'S When performance 
BEST and durability are crit- 
= ON-GLASS ical, Larsen’s new 
WE ANTENNAS KG 825 delivers both. 
Our patented exterior radiating cir- 
cuitry, precision factory tuning, low 
VSWR and copper plated rods produce 
the strongest signal on the market. 
And you can actually bend 
our 17-7 steel whips in half and 
they spring back without 
damage-including our unique, 
new flexible enclosed coils. (We 
don’t recommend you try this with 
| our competition.) 


Your customers expect signal strength 
and long-lasting durability plus outstanding 
customer service. And that’s exactly what 
you can expect from Larsen. 

For information on the 
industry’s best cellular anten- 
nas, call 800-426-1656. 


Larsen Fintennas 
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Readers use the buyers’ guide all year long 


The annual MRT buyers’ guide stays with readers for 12 months 
or longer, according to 55.6% of the respondents to the December 
1992 “What Do You Think?” questionnaire. Other respondents 
keep the magazine for the following amount of time: 


1 to 2 months 2.2% 
3 to 6 months 11.1% 
6 to 12 months 31.1% 


Readers find the following categories in the buyers” guide the 
most useful: 


Products and services 60.0% 
Addresses 42.2% 
Index to features 22.2% 
Brand names 15.6% 
Trade association listings 11.1% 


* “(The buyers’ guide) is helpful because I learned about some 
brands that I did not know about them.” 
* “Summary of features was very helpful.” 
* “The buyers” guide contains all the companies, addresses and 
phone numbers needed. It's a big help!” 
Readers plan to use the buyers’ guide as follows (multiple 
answers add up to more than 100%): 


To contact vendors directly 66.7% 
To file for purchasing reference 64.4% 
To circle numbers to receive literature 64.4% 
Other 11.1% 


Save your RSA license 
with solar electricity... 


Cellular Repeaters * @Remote Fixed 
@Two-way Repeaters _ Cellular 
@Microwave @Data Acquisition 


At Photocomm, we offer the best power module on 
the market — the Kyocera polycrystalline module with 
a worldwide reputation for quality and performance 
and an unprecedented 12-year warranty. For your 
toughest applications, specify our Duravolt™ 
module, featuring Kyocera solar cells and our 
excuse tetzels daring — it's virtually unbreakable, 
; 2 staff of 


Photocomn, Inc. 
7681 East Gray Road, Scottsdale, Arizona 85260 


“> Telephone: 602-948-8003 FAX: 602-483-6431 


Photocomm is an authorized distributor of the 
complete line of Kyocera Solar Power Modules 


OR KYOCERA 
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Changes at the Cellular Telecommunications Industry Associa- 
tion (CTIA), Washington, DC: 

Wayne M. Perry, vice chairman of the board of McCaw 
Cellular Communications, Kirkland, WA, has been elected 
chairman of the CTIA board of directors. 

J. Sharpe Smith leaves Phillips Publishing International, 
Potomac, MD, as editor of Land Mobile Radio New's, to join 
CTIA as public affairs writer. 


Erik H. van der Kaay becomes corporate vice president of 
the Allen Group, Cleveland, adding to his responsibilities as 
president of the Allen Telecom Group, Cleveland, and president 
of The Antenna Specialists, Cleveland. 


Harry A, McQuillen becomes president and chief executive 
officer of Overland Park, KS-based Intertec Publishing, adding 
to his responsibilities as president of New York-based K-III 
Communications’ consumer magazine division and group vice 
president of K-II] Magazine Group, which includes all of K-III 
Communications’ consumer and trade publications. K-I[f Com- 
munications owns Intertec, which publishes Mobile Radio Tech- 
nology. McQuillen replaces R.J. Hancock, who continues as a 
consultant, 

Raymond E. Maloney advances from Intertec vice president 
of finance to become executive vice president of Intertec. 


Sam Rizk departs AT&T Microelectronics, Allentown, PA, 
as business development manager to join MX-Com, Winston- 
Salem. NC, as marketing vice president. 


Randy Burch leaves Energy Service Company, Dallas, as 
treasury manager to join Jefa International, Plano, TX, as chief 
financial officer. 


Michael K. Morin, president of Comsearch, Reston, VA, a 
division of the Allen Telecom Group, adds to his responsibili- 
ties by becoming chief executive officer. He replaces Harry L. 
Stemple, II], the former chief executive officer and founder. 


Bill Schwartz joins SoftWright, Aurora, CO, in the software 
design and product support department after graduating from 
the University of Colorado, Boulder. 


Frank A. Thatcher, P.E., 64, president of Frank Thatcher 
Associates, San Francisco, died April 24 of cancer. The com- 
pany continues to provide professional services under the man- 
agement of Charles Ostrofe, P.E. 


Jose Santana was named top international sales manager for 
1992 by E. F. Johnson, Burnsville, MN. He received both the 
Goal Maker award and the President’s Viking Club award for 
exceeding his personal 1992 performance expectations, 

ei 


AT LAST... 


DIGITALLY- CONTROLLED 
RADIO TELEPHONE SYSTEMS 


TRANSMIT VOICE, FAX AND DATA FOR AN 
INCREDIBLY LOW COST WITH TELEPOINT'S FULL 
DUPLEX PRIVATE RADIO TELEPHONE LINKS. 


bg 


UTC Booth #453 


The Unitel RTL-1000 is the most advanced radio telephone link ever 
developed...giving you all these benefits, and more: 


* Digital control for absolute * Full duplex selective intercom 
reliability ° 900/800 Mh2/UHF & VHF bands 
» Exceptional audio quality-produced  » 2 to 100 watts RF output 
by a compander * Currently in operation worldwide 


At Telepoint, we deliver quality, performance and reliability...with the 
radio telephone systems of the future! 


EXTEND A LINE... 


f 


fanaeimnt | faaagng| 


SUCH) | HOES | TELEPHONE ats 
“NH ODEU noo0uu ————— 
Tas caba.n eI 

: FAX 


— 


BASE STATION 


SUBSCRIBER TERMINA 


CALL NOW 
FOR MORE INFORMATION ON TELEPOINT'S ENTIRE LINE OF TELEPHONE LINE 
EXTENDERS...AND YOUR FREE SYSTEMS PLANNING GUIDE. 


@ TELEPOINE 
1022 South La Cienega Bivd., Los Angeles, CA 90035 
Toll Free{800) 333-6444 
Phone: (310) 652-3666 Fax: (310) 652-0777 
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etters to the editor 


Trunking: 

George Weimer's April 1993 letter to 
the editor responding to my December 
1992 letter raised some valuable points 
about trunking technology. 

An astute radio system manager can 
divine a wealth of system performance 
data, which is a valuable tool for justifying 
system growth; however, quite a pile of 
paper can be collected on the day-to-day 
performance of conventional systems, too. 

The key problem is making the meaning 
behind the data clear to people who have 
little background in radio technology—the 
people who decide to budget or not to 
budget for system growth. 

Here, the advantage of trunking turns to 
a disadvantage. 

The people who have budgeted conven- 
tional systems have become used to signs 
of capacity shortage, including simply be- 
ing able to ask or to be told by system 
users that there is a problem and that it 
needs to be fixed. The very nature of 
trunking tends to mask this traditional 
feedback, leaving the system manager with 
a wealth of data but little in the way of 
visible problems. 

No viable standards exist that the man- 
ager can use to support a case for spending 
very tight public safety budget money on 
radio system growth, 

How much capacity above daily average 
and peak use should an average public 
safety trunked system have? 

A system manufacturer cannot provide 
that data without the data being viewed as 
being biased toward the sale of equipment. 
The local manager can establish opinions, 
but in tight budget times, locally derived 
opinions tend to get put aside until a real 
and usually serious problem forces the is- 
sue. In public safety, that can be too little 
too late. 

One approach to add weight to local 
management data is to establish viable 
national and regional system loading and 
minimum capacity standards. The Associ- 
ated Public-Safety Communications Offic- 
ers (APCO) would be a good choice to 
develop this needed perspective. 

A key objective would be to establish 
standards that take into account not only 
local daily use, but also additional capac- 
ity needed for emergency management and 
even system considerations such as load- 
ing during VIP visits. 

Trunking is not all that different from 
conventional radio systems when it comes 
to the need to ensure that reserve capacity 
is available for users on demand. 

Because trunking tends to mask a lack 
of reserve capacity, however, the need is 
greater for local system managers to com- 
municate with their associates and to join 


forces in establishing standards that can 

stand up to the pressures and demands of 
the local annual budget meeting. 

Rand G. Ellis 

Marketing Manager 

Radio Systems 

Fort Lauderdale, FL 


EMRS: 

Your March editorial comment concem- 
ing the establishment of the Emergency 
Medical Radio Service (EMRS) could not 
have come at a better time. 

It appears as though the EMRS will help 
to relieve the heavy load that the Special 
Emergency Radio Service (SERS) frequen- 
cies carry. 

As you noted, ALS units, BLS units, 
rescue squads and EMS providers require 
quick access to airtime when the differ- 
ence is life or death for those who depend 
on the numerous paramedics, emergency 
medical technicians, firefighters, hazard- 
ous materials team members and first 
responders. 

The establishment of EMRS had some 
of us concerned about how we would be 
affected by the new service. The EMRS 
will not affect our operations in a big way. 
If the FCC decides to consolidate the nu- 
merous private land mobile radio services 
into the three you mentioned, we most 
likely will come under Public Safety 
Radio. 

Which brings me to the question of how 
will all this affect mutual aid radio (MAR) 
frequencies? 

Many cities use MAR not only for re- 
sponse but for coordination, too, Most 
EMS providers and rescue squads have 
MAR communications capabilities. 

The ability of neighboring agencies to 
respond to large-scale incidents and disas- 
ters and to coordinate response activities 
in a nearby area is important to all con- 
cerned. Otherwise, chaos very likely would 
result. 

Daniel L. Bailey 

Emergency Operations Supervisor 
Sabine Pass Storm Spotters 
Groves, TX 
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New products 


(Continued from page 71) 
Mobile offers built-in modem 


Midland LMR 
has added an in- 
ternal modem for 
its Syn-Tech XTR 
two-way mobile 
radios and desk- 
top base stations. 
The built-in radio 
modem is capable 
of data rales as 
high as 9,600 bps 
and supports RS- 
232 or TTL inter- 
faces. With the internal modem, data 
sources such as GPS receivers, vehicle 
sensors, mobile data terminals and per- 
sonal computers can be plugged directly 
into the radio; no extra boxes are needed. 

Circle (330) on Fast Fact Card 


Base station antenna 
covers 1.6GHz to 2.4GHz 


The DH14- 
2000 dual helix 
base station an- 
tenna from Mo- 
bile Mark is ap- 
plicable for fixed, 
portable or mo- 
bile applications. 
The antenna cov- 
ers the 1.6GHz- 
2.4GHz range, of- 
fers 14dB gain 
and is useful for point-to-point communi- 
cations. The antenna can be ordered with 
horizontal, vertical or circular polarization. 

Circle (331) for Fast Fact Card 


Local extension offers on-hook PTT 


The LE10 from 
CPI Communi- 
cations is a tele- 
phone-style local 
extension de- 
signed for use 
with virtually any 
radio. The LEIO 
provides LED 
PTT indication, 
on-hook PTT ca- 
pability, off-hook monitor, amplified 
speaker with volume control and adjust- 
able amplified modulation output. Options 
include a wall-mount package, two chan- 
nel control, intercom, on-hook monitor and 
plug-in power pack. 

Circle (332) on Fast Fact Card 


Converter features vibration, moisture protection 


The ICT 2412-20AS converts 24Vdc to 
12Vde and features Mosfet design, over 
voltage protection, current limiting and 
modular construction. The unit is as- 
sembled with four types of silicones and 
two types of Loctite to ensure against vi- 
bration and moisture. The small, compact 
case has accessible mounting holes for easy 
installation and is constructed from anod- 
ized aluminum. 


be s 


Circle (333) on Fast Fact Card 


Battery maintenance system holds six batteries 


The battery maintenance system (BMS) 
from Motorola is a six-station universal 
battery servicing unit that interfaces with 
many batteries via interchangeable adapt- 
ers (ordered separately). The unit can 
maintain any mix of Motorola or Mag | 
batteries simultaneously. The BMS dis- 
plays and tracks battery status, mAh and 


voltage. By 


Circle (334) on Fast Fact Card 


Interference patrol 


Responsibility for controlling interference on shared channels lies first with radio users: 


e Listen before you transmit on a shared 
channel. Learn how to disable the squelch to 
listen for other users. 


e Use your call sign whenever you use the 
radio, 


e If you use a scrambler for privacy on a shared 
channel, sign off “in the clear" so other users 
know you are finished. 


« Have your radio serviced periodically to be 
sure it is on frequency. 


¢ Keep communications brief to promote 
harmony with other users who share the 
channel. 


« Use the minimum transmitter power and 
antenna height you need to cover your area. 
That might be less than the power and 
antenna height specified on your license. 


System operators: 


« Post the name and 24-hour phone number of the site manager at the access point for 
each antenna site. 
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(301) 925-9400 
(800) 288-1-SFA 
Fax (301) 925-8612 
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Telecommunication & Information 


Science Division 
Public Safety, Transit, Government & Industry 
CORPORATE OFFICE 
1401 McCormick Drive 
Landover, Maryland 20785 


Robert Fier 
Manager 


ts 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


P.O Box B84 
Montgomery. TX 77356 


Ph (409) 588-3200 
Fax (409) 588-4434 


MOTOROLA 
Depot Qualily Readiuy 


Nationwide Repair 


New Expanded Facility 
Factory Trained Technicians 
Flat Labor Mates - Plus Parts 


Maintenance Contracts Also Available 
Fast TurnAround via UPS - Parts Return - Warranty 


Portacormn: (g13)997-2299 


Suthonzed Motorola Ocaster 
583-G Pondella Hd.. North Fi. Myers. FL 33903 


Stuart 


LANO MOBILE CONSULTANT 


2417 NEWTON ST 
VIENNA ¥4 221860 
(7O™ 261-3808 


Foc CALL 
xBB3540 


RAYMOND C. TROTT 
CONSULTING ENGINEERS, INC. 
1425 GREENWAY OmvE SurTE 350 
WANG, TEXAS 78038 

214/880 1917 


RAYMOND C. TroTT, PE 
PRESIDENT 


LANO MOREE | MICROWAVE COMMUNICATIONS SYSTEMS 


lassified 


Help wanted 


Service Technician Wanted 


Needs to be familiar with Motorola/GE 
Radio Equipment. NY Metropolitan 


Area. Send Resumes to: 


P.O. Box 53H 
Scarsdale, NY 10583 
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rofessional services 


DESIGN & TECHNICAL SERVICES 
* Traffic Controllers for Paging Systems 
* Misc. Interface Equipment Design 
* Temporary Communications Technician 
* Communications Systems Installer 
Half Moon Bay, California « (415) 726-8108 


MCCON 


Mobile Communications Consulting 
SR Mc Conoughey, PE 


Prine spat 


SHAFFER & ASSOCIATES, INC. 
CONSULTING ENGINEERS 
«FCC Applicationse «AM, FM, TV, LPTV. MMDS« 
*Propagation Analysise «Radiation Field Measurementse 
Bid Specification Developmente 

2056 Post Oak Bivd FOR YOUR COMPLIMENTARY 
Suite 1700 BROCHURE, CALL KAREN COPANS 
Houston, Texas 77056 AT 800-243-7525 


15017 Chestrut Ouk Dave 


Gaithersburg, MD 20878 SOE) 926 2a? 


Ulite Wamer Group | 
* Radio/Microwave/ES-1-1 
* D P Design and Selection 


* Police/Fire/EMS 
* Consolidation Studies 


5850 CANOGA AVENUE, SUITE 600 
WOODLAND HILLS, CALIF. 81367 
(618) 710-68SS 


Communications Technology Associates 


A diecnten of Hayes, Sear, Matters & Matter, Inc 


PLUS: ' 

* Complete AKE Services 
* Bicgs, Towers, Pur Sys 
¢ Structure! Engineering 


PLANNING AKD DESIGN: 
= 2-Way Radio 

* mh F/O 

* CAD/MOT/AVL/Paging 


(597) 351-3252 
ig 
Rk Janus Crans 
Present 


Evans & Evans visseciales, Inc. 


Commumcapons Consultants 


PORTABLE 
TECHNICAL 


1106 Laxton Road @ Lynchndurg. VA 24502 


Factory Approved Nationwide 
“ @ Current Proguct Lines 
® Voice Guarc Cemhed 
TECHNICIANS @ Pubic Sennce Trunking 
FOR QUALITY SERVICE = @ Surface Moun! Technology 


(804) 239-3049 


a= GE Portable Radio Service Depot 
2803 Southwood Drive @ 
Eas! Lansing Mi 46823 


FACTORY TRAINED 


FREDERICK G. GRIFFIN, 
3220 WATERUICK ROAD 
LYNCHBURG, VA 24502 

TEL (804)237-2044 ‘Pax: (80¢;237-6062 


PC. 


HERB SACHS, CONSULTING 


NATIONWIDE COMMUNICATIONS CONSULTING Specialist in Public Safety Communications 
MOBILE RADI, MICROWAVE, E9~1~1 

CAD. PAGING. LAN 
DISPATCH COMMUNICATIONS CENTERS 


MULTI SITE PROPAGATION ANALYSIS 


P.O, Box 729 
Bowie, MD 20715 
301-464-4268 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $37.00 br./2 br. MAX 
* PARTS GE LIST 


OMNICOM, Inc. 


INMUNITA TIONS LNUONEL WING 


GENE A BUZZ) 


* RETURN UPS PAID 
Smith Communications Service 
2121 Parrish Ave., Owensboro, KY 42301 


502-683-0936 


TWO-WAY RADIO SALES 

Our sales are booming and we need an aduitional sales oro. 
Join the expanding sales staff of south central PA's leading two- 
way radio dealer, 

Your responsibilities will include selling Motorola and E.F. 
Johnson two-way radio trunking systems and other business 
fadio Communicatians products in an expanding marketplace. 

Sales experiance 2 must. A background in radio communi- 
Cations 2 plus. We offer a salary plus commission and benefits. 
Tangle Communications ts 2 well estadtished firm dedicated 
to quality customer sales and service. 

If you'd anjoy being on a growing team, mail or fax your re- 
sume today 

TRIANGLE COMMUNICATIONS, INC. 
940 West Main St. 
New Holland, PA 17557 
FAX: 717-656-3458 
We Keep Business Talking 
Equal Ooportunity Employer 


TWO-WAY TECHNICIANS 


Motorola MSS and Full Line Dealer with 
locations in Florida and Georgia secking 
bench and field technicians with at least 2 
years experience in the installation and re- 
pair of Motorola mobile and fixed equip- 
ment, including SMR, Paging and Con- 
soles. Must be FCC or Naber centified. 
Excellent Benefit Package and Factory 
Training provided. Send resumé and salary 
requirements to: 

FIRST COMMUNICATIONS 

P.O, Box 20305 

Tallahasee, FL 32316 


Classified 


RF/ANALOG DESIGN 


ENGINEER 


CENTRAL FLORIDA 
Well-established and growing 
Orlando area communications 
equipment manufacturer seeks 
highly motivated BSEE or MSEE 
with at least 5 years experience in 
radio equipment and/or telephone 
equipment design and manufac- 
turing. A competitive salary and 
benefit package commensurate 
with experience and training will 
be offered to the candidate best fit- 
ting our challenging needs and 
aggressive goals. 


Send cover letter and resume to: 
Communications 
Electronics Specialties, Inc. 
Engineering Manager 
931 S. Semoran Blvd., Suite 218 
Winter Park, FL 32792 


U.S. Citizenship required 
An Equal Opportunity Employer 


SERVICE TECHNICIAN 
Looking for energetic, friendly 2-way Technician to han- 
dle outside service work. Must have experience with 
Motorola, GE, and other major brands. Established 
company with 10 tower sites, several CR’s, Paging, 
etc. Located in small S. MO town near lakes, rivers, 
Nat'l. Forests. Send resume ta: 

STATELINE COMMUNICATIONS, INC. 
Sth & Arch Street, Thayer, MO 65791 


TECHNICIANS,..GET OUT OF TOWN! 
If you are an AF Technician that likes tiving out of a suilcase and 
getting your hands dirty on some of the most sophisticated com- 
Munications equipment in the world. ..come travel with us. You will 
Spend momhs on the road with little time for home lite. This excit- 
ing challenge for the the right person will include a lop salary and 
company benetits. A minimum ul 4 years AF experience is required, 


Mail resume to 
GENERAL MANAGER 
P.O. BOX 6496 
FT. WAYNE, IN 46898-8496 


CAREER SEARCH? 
We have the opportunities! 


Cellular/ Wireless /PCS/ Radio 
Permanent & Consulting * Domestic & International 


E. J. DORT & ASSOCIATES 
PO. Box 12546 « RTP, NC 27709-2546 
919-544-9476 


TWO-WAY TECHNICIANS 


A Wyoming Motorola (MSS) shop of 28 years 
is seeking an experienced two-way radio tech- 
nician Manager. Must have a minimum of 5 
years experience with a FCC license, or Naber 
Certification and be highly motivated; people 
oriented; and able to work under pressure. 
Must have experience in servicing Intrac, 800 
trunking, public safety consoles and major 
brands of mobile equipment. 

Please send resume to: 

Two Way Fadia Serucce Ine 
418 North Conwell, Casper. WY 82601 

NO PHONE CALLS PLEASE 


Help wanted 


Searching for a 
better opportunity? 


Better not miss this. pagenet, the 
largest paging company in the U.S., has 
recently expanded into Denver, San 
Antonio and Orlando, and has aggressive 
plans for continued growth nationwide. 
immediate openings exist in various 
cities throughout the U.S. for the 
following: 


System Manager 
In this position, you will have responsibility for the design, engineering, 
construction and continued growth and reliability of the complete paging system. 
Knowledge of paging systems and/or RF transmitters is desired. Dept. SM-MAT. 


System Technician 


You will have responsibility for installing and maintaining base stations and 
paging terminal equipment. At least 1 year experience with paging or two-way FM 


transmitters is required. Dept. ST-MAT. 


We offer competitive salaries and a full benefit package. Qualified applicants 
should send resume, indicating appropriate Dept. code, immediately by FAX to 
(214) 985-6561 or mail to: Paging Network, Inc., 4965 Preston Park Bivd., Suite 
600, Plano, TX 75093. Equal Opportunity Employer. 


rac? 
WLS 


PACIFIC NORTHWEST 


Seattle area MSS has immediate 
openings for experienced Motoro- 
la and GE Erickson bench and field 
technicians. Growing company 
offers stable position with benefits. 
Salary D.O.E. Send fax or resume. 


STRATA COMMUNICATIONS 
P.O. Box 1171 
Everett, WA 98201 
206-339-2366 


Midwest based tower manufacturer is 
looking for an experienced salesman. Our 
company is dynamic, growing and dedi- 
cated to providing superior products. The 
successful candidate will possess a high 
degree of integrity and desire to succeed. 
Applicant must have a background in a 
communication ficld such as cellular, LMR 
or broadcast. 

Competitive base, good benefits pack- 
age and excellent carnings potential, Reply 
with resume and cover letter to; 

Box 5631, Austin, TX 78763. 
All replies kept in strict confidence. 


Equipment for sale 


CLEAN USED GEAR 


Cushman CE-4 & CE-6 Service Monitors 

GE Phoenix SX VHF, UHF 2/16 CH & Scan 

GE MLS LB, VHF, UHF 2/8/16 CH & Scan 

GE MASTR |! & Exec i] LB, VHF, UHF 

GE MVP, Century Il VHF, UHF 

GE MASTR I! Base/Rptr & 250W LB, VHF, UHF 
Motorola Mocom, Micor, Mitrek LB, VHF, UHF 


Motorola Moxy, Maxar, -50,-80 LB, VHF, UHF 
Motorola Mostar 800T 

Motorola Base/Rptr/Consolettes LB, VHF, UHF 
Standard GX3000 VHF, UHF 64 CH Synth/Scan 
Standard 966L LB, 75 Watt, Synth 

Uniden AMH300 VHF 2CH, NEVER INSTALLED! 


Uniden FTU, FMU UHF & 800, 36 CH Synth 
Harris Alpha 2000E VHF IMTS 

Motorola Pulsar VHF IMTS & Others 

Motorola MTS00 HT600 LB, VHF, UHF HT 
Motorola MT/HT/ Gang Chargers 

Standard HX300, 320, 734,834 VHF, UHF HT 
Standard HX400 VHF, UHF 25 CH Synth SW HT 
Uniden SPH & SPU 8 CH Synth HT 

Lenkurt 70F1 & Wescom 2 GHz Microwave, MUX 
GE MASTR II 12 voit, 18 Amp PS & Others 
Sinclair VHF Duplexers & UHF Cavities 

GE Deskon |! OC Remotes, Motorola Loca! Remotes 
MORE - MORE — MORE ~ MORE - MORE ~ MORE 


We Buy Used Equipment — CALL! 
Ph: 1-800-456-5548 
Fax: 1-307-266-3010 
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Classified 


MiDpLaANn 


Same Day Suippinc 
Fuit Proouct Support 


Wrhuotesate To Deaters Onty 


Equipment for sale 


STOCKING DEALER 


Custom Midland LMR 
Voting Receivers 


Masor Creo Carns Accerteo 


Larce Inventory Or Mosies & Porrastes 


B & C Communications, Inc. 


1-800-343-3004 - 201-670-1985 - (Fax) 201-670-7627 


Circle (85) on Fast Fact Card 


Obstruction Lighting That’s Not Sky High 


ElectroFlash™ Aviation Lighting Systems 

© Medium and High Intensity Obstruction Strobe Lighting 

¢ ETL Certified. FAA, Transport Canada and ICAO Approved 
¢ Compatible with Dual Installations - Auto Restart 

DC, or AC/DC Combo Input Voltage 

® Installation and Service Maintenance Available 

¢ Equipment Warranted for 24 Months - Includes Flash Tube 


@ Available with AC, 


P.O. Box 329, Nashua, NH 03060 
Phone: (603) 883-6500 
Fax: (603) 883-0205 


FLASH" 


TECHNOLOGY 


Circle (86) on Fast Fact Card 


For Sale 
Centra Com I 


Centra Com Il 
—Whole or in Parts— 


Centra Comm Il 
Engraved Buttons. 
$6.50 per button. 
All orders shipped 


within 48 hours. 


Centra Com Il 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06708 


(203) 575-9008 
The Service Processor computenzea work 


icket. Automate inventory adjust. Auto Ticket Pricing On bne 
service history MA or T&M MA records. Frequencies Cap Coces 
Etc. Online Help. Generate any Report, Easy to use, Character 
Oriented. or mouse driven, Network and Windows ready 


“DEMO, ACTUAL SOFTWARE, FREE*** 
Midwest Data Service 
P.O. Box 178, Philo, IL 61864 
217-684-2641 


ICOM Factory Authorized Sales & Service 
Radios & accessories bought, sold and repaired. 
Warranty Service Center. Dealers Welcome. Land 
Mobile & receivers only (no marine or amateur), 


SWS SECURITY 1-800-776-8274 
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CAL CRYSTAL LAB., IN 


CRYSTALS FORALL RADIOS 


+ Communication Crystals 
Ali makes and models 
+ Channel Elements 
Recrystalized and compensated 
Competitive pricing! 
Emergency Service 
For Crystals 24 Hours * 72 Hours ¢ 1 Week 
Normal Delivery 3} Weeks 
800-333-9825 
FAX 714-491-9825 


* x TECH-NET BBS x * 
Commercial Two-Way Radio Conference for Buy- 
Sale of equipment. Over 800 megs of files on 
the BBS. There is a Ham Radio Callbook Data- 
base on-line. BBS is 1200-14,000 bps 8N1. BBS 
is FREE for the commercial 2-way radio users 
and dealers. Log-on and join conference #1. 
BBS telephone number is (615) 586-4913, 


MOTOROLA SERVICE MONITORS 


Type A-2008C-HS with cellular test, like new, $4950. 
Motorla R-2001A/C type monitors, $4500. IFR 1000A, 
$2500, IFR 1000S, $3900. Cushman CE-5OT/G track- 
ing spectrum, $4200. CML-1 Sinader, $125.00. HP 
49424 impariment measuring set, $750. Wanted to 
buy service monitors and test equipment. 

R.F. IMAGING AND COMMUNICATIONS 
408-929-2244 PAGER 510-498-6875 


nr a Aen nn me EON tA rey anette tA gy AO 


1142 N. Gilbert Anahcim, CA 92801 j 


USED EMERGENCY STANDBY GENERATORS 
Three Warner / Swazee engine generators previ- 
ously used by the FAA. Low hours, Like new. 
6 cly. Continental engines, 18.75 KVA 
120 / 240vac 60 cycles, Includes all Electrical 
for automatic power transfer $3750 ea. or 
$10500 for all three. Possible delivery. 
PH 219-784-2002. Plymouth. Ind. 


CELEBRATING OUR 20th ANNIVERSARY! 
CALL TODAY TO CHECK OUR 
ANNIVERSARY SPECIALS 
BUY - SELL - TRADE 
Call or write for current flyer 
WOLFE COMMUNICATIONS 
1113 Central - Billings, MT 59102 
406-252-9220 


MOTOROLA 

Motrac, Low & High Band 

Mocom 70. Low & High Bana—800 Cony 

Mocom 70, Consoletts 39500 Micor. Lowband to 800 mane 

Micor Base & Repeaters 1295.00 

Mitrex, Lowband & High Band VHF 

Murex, Consoletts 

1-220, Handhetds with convertacom 12: 

MX Convertacoms 250.00 Syntor-X, 35 wi trunked $00.00 

T-1600 remotes, Deskset ramotes assorted §0-300.00 

Motorola, Accessories & Cables 

GENERAL ELECTRIC 

MYP Moniles, 450/460 MHz 

Phoenix High Band. 40wts 16 ch 

Master EXEII. Low & High Band 100wts 

Master Il, Low & High Band 100 wis 

MVP Power Supplies 

ASTRON POWER SUPPLIES 

RS-10's 30.00 AS-20A 

Newmar, 115-12-20A 

MISCELLANEOUS 

Standard 6Dvt. Low band undeedash 

Motorota-Decidel-Telewave, Mobile & Basestation 
Ouplexers 

100 Fi, Rohn 256 wiConcrete Base 

Push up poles, 30-40-50 Ft 25-45 00 

450-490 Millz, Yagts 25-100.00 


D & G Communications Inc. 
918 Bth Ave. Texas City, TX 77590 Phone 409-948-9264 


45.00 RS-35A 65.00 


100.00 
call 


75-250.00 
500.00 


ertenna 
Low Profiles Low Band #exame=. 
Antenna for Radio fi 

Communication 


FEATURES: 
* Upto 95% Height | THE ULTIMATE 
reduction 


i LOW BAND 
« Easy Installation 


* High Performance * Low Cost 
COM-RAD INDUSTRIES 
PO Box 554, Grand Island, NY 14072 
For Immediate Fax Info & Technical Assistance, 
Telephone: 716/773-1445 


Model CRIOQA 


Why Electro Dynamics Crystal? 
Factory Direct Service 


LMR and Pager crystals for most 
models. For the best delivery, quali- 
ty and price call: 1-800-332-9825. 


1-800-EDC XTAL. 


ELECTRO DYNAMICS 
CRYSTAL CORP. 


9075 Cody 
Overland Park, KS 66214 


NOT JUST ANOTHER CRYSTAL CO. 


MOTOROLA RADIUS "ss cose 


UPGRADE YOUR RADIOS AND $AVE 
* GP300 TO 16 CHANNELS 


% P110 TO 16 CHANNELS en 

x EURO TO US STANDARD pains 

+ HT600/P200 TO 6 CHANNELS 1 to 25 ........ $2.25 
% GM300 TO 16 CHANNELS 25 - 50 ....... $2.00 
* BOARD BLANKING 50 ™ 100 Se ee WS FZ $1.75 
+ M100's, MAXTRACS, HT’s 100 + ........ $1.50 
% PRIVACY PLUS, LTR’s + SHIPPING 


ORDERS 1-800-561-3140 9to5 6+ SOFTWARE 


VISA — MASTERCARD 


INFO 1-819-563-4533 EST 


Circle (87) on Fast Fact Card 


LOOK! 
WHOLESALE PRICES ON ALL MOTOROLA RADIUS 
AND OTHER MOTOROLA PRODUCTS 


RADIO (CENTRALLY tie: 


1-800-923-6872 


OR FAX YOUR RFQs TO (205) 476-4768 


YOU'VE CALLED THE REST - NOW CALL THE BEST! 


36 YEARS FACTORY EXPERIENCE 


Circle (88) on Fast Fact Card 


Line Conditioners re | 
' iN Ny my i iy 


Get Power Protected. 
WANN" Gommunications 
Go). Associates Ine. 


(800) 435-9313 in tinors (800) 892-1611 
Order Fax (800) 284-4934 


Call for our 
complete 

Tripp Lite i 
price list today! 

Battery Backup Systems 


IMTS MOBILES 


VHF. HARRIS ALPHA 2000E C/wW ACCESS 
CHOICE OF WHITE OR BLACK HANDSET 
EXCELLENT CONDITION $195 EACH 

CAW CELLULAR PHONE $295 EACH 


(QUANTITY DISCOUNTS AVAILABLE) 


SPANTEK RADIO 
416-335-4462 FAX: 335-4430 


USED PAGERS 
Motorola and NEC. Reconditioned on 
your channel w/warranty, or ‘‘as is’’. 


= (303) 337-4811 
== FAX (303) 337-3084 


Identify and prevent RF 
communications site 
interference in minutes 
rather than hours. 


PowerfulPC softwarethat picks up where 
allother intermodulation programs leaves off. 
-Transmitter Noilse/Receiver Desense Analysis 
- at deter Sat eters Level Analysis 


-Eliminates Manuallook-up of filter curves 


COMSITE PLUS 


Forabrochure, call 1-800-845-0408 


tl 


YOUR STOCKROOM 
HAS IT... 


PANAY 33’ 
New STAY-PUT" 


Flex Mounts 
“Your Mobile Phone's Best Fnend” 


“Finally, 

a Flex Mount 
that really 
works!” 


2. 
LOMMUMICATIONS 
ENPRESS 


US: 1-800-631-7297 
FAX: 1-800-327-0007 


Circle (89) on Fast Fact Card 


ALPHA NUMERIC 
DISPLAY PAGERS 


WORLD WIDE COMMUNSICALIONS LOUIPMENT ROKER 
SUG Danio Court Holbrook, New Vork Itt Ext2 
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COOK’S COMMUNICATIONS 


82 


160 N. Broadway 
Fresno, CA 93701 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 


1-800-233-8818 


Classified 


GE WW 


QUALITY 


\ 
U 


’ 


PA 
m8” BRAVO iPso00 
V7 7 


BRAVO TONE 
“A HORTONS NC “= 


He, CANT) COAT 


TOUGOOR NEw Youn ie PRN CT BS 


AIE’s Family of Tone/Code Finders 
© IBM PC Compatible ¢ 
© TCF3MRTC © TCF-SMRTC 


A MUST FOR YOUR SERVICE SHOP! 

* Connect to any receiver ® Decode, display and record 
ALL CTCSS, DCS, & DTMF signals © Memory and 
real time tagging © RS 232 output porr for PC 
compatibility ¢ Alarm status on TCF-SMRTC (For 
emergency man-down situations and surveillance 
activities) * Low prices ® 3 Year Warranty on parts 
and labor 

Measurements Division 
AUTOMATED INDUSTRIAL ELECTRONICS CORPORATION 
141 Granite St. @ PO Box 70 © Batisnure, SC 29006 

(803) 532-9256 © Fax: (803) 532-9258 CG) 


USED RADIOS 


at Low Prices! 
*MICOR *°GE 
eMITREK 
*PORTABLES 
*MOCOM 70 
*MAXAR 
*RPTRS 


Large Quantities * (817) 433-5452 


*RCA 
*ACCESSORIES 

TONE ELEMENTS 
*CHRYSTAL ELEM 
*BASE STATIONS 
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MASTERCARD 


Equipment for sale 


VISA 


fre 1-800-356-3200 


GENERAL 
COMMUNICATIONS 


MAIDLAN IMB 


LANO MOBILE RADIO 


WHOLESALE PRICES ON ALL 
MIDLAND RADIOS! 


CALL TODAY! 


5157 Anton Dr. 
Madison, WI 
53719 


"Find Out What Everyone Is Talking About!" 


« 


2000-200 Bloorningdute Read, Glendale, I USA 


Call or write for complete catalog on 
ANTENEX mobile, portable, and 
base antennas, mounts, cable, 
connectors, and accessories! 


Order: 
Fax: 


RADIUS RADIUS RADIUS 


LOWEST PRICES IN USA. ..GUARANTEED! 
PORTABLES 


WPL $218 
UHF $299 


ACC CONN HF 
REPEATERS 
GP300 W/DUPLXR VHF $2.179 UHF $2,259 


sverrereeenee RHPA TAREE THRE Hee eee een een 


RADIO EXPRESS INC 
“YOUR FAVORITE RADIO BUYING PLACE” 
DFFICE 703-266-1928 FAX 703-830-8710 

ORDERS ONLY 800-545-7748 


CREDIT CARDS ACCEPTED 


RECONDITIONED * 
MOTOROLA 


Mitrek, Micor, Moxar, Radius, Maxtrac 


15==> 800-231-0103 


CALIFORNIA RADIO 


800-323-3757 
800-851-9009 


WHOLESALE CATALOG AND PACE UST 
ee 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 
Steven Kenney 
1-800-347-4121 
(602) 585-3900 
FAX (602) 585-6900 


29669 North 45th Street 
Cave Creek, Arizona 85331 


220MHz Isolators, Cavities, Duplexers, 
Combiners and Multicouplers available for 
quick delivery. 


EMR CORPORATION 
22402 N. 19TH AVENUE 
PHOENIX, ARIZONA 85027 
TEL: 602-581-2875 
FAX: 602-582-9499 


GE MASTR Il 
REPEATERS 


UHF & VHF 


* 


AS LOW AS $99500 
DUPLEXERS AVAILABLE 


601-264-9760 


Classified 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 


INQUIRIES AND IN LA: 
504-361-5525 


[ Motrac; Micor, Mocom; Mitrek; Etc. 

[ MT’s, and GE Elements. Call for 
prices. 
Any desired Frequency available 
for fast delivery. 

| Lifetime Warranty on Crystals 

Trade-in credit on your Old 
Channel Elements 
We Buy Used Elements 

Try us first. We always have your 

frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


2 Miter Hotes S00MHz, C75RCH6 10687 
WE BUY Feehan arta re 
nen z Tenk. & Conv 
PUTUM tM 20 Syntorx. BOIMHe Tenk & Cony. TA5KAJSGIt 
4S Mostar, HOON? Trunked, OJSTLASGOO 
USED 28 GE Comma, S00MNz Tried, JO watts 
are V Portables, WAHZ Teunked 
26 Micor, 495MiH2, T74RTAI000 
MOTOROLA 44 Syatot 49502, 1645RA3200 
2 MTS00, 495Mit2, H34BBU9144 
4 Micat fiptrs, 460MH2, C24RCB3105AT 
12 Motrac Apirs, 46012, C2AMSYS101T 
50 Syntor, 4 OMHz, TR4SRA3200 


10 Mitrak, 460MHl2’ T44JJA9000 
RADIOS 5 Maxar 80, outa, 0347543000 
140 MX340, 460MHz, H44AAU34 
SCHAEFER 165 MX Cunvertacoms, WI244 
38 M1500, 460MHz. H348BU3124 
RAD 0 CO. 1 Micor Rois. AOGMHz CEANXO3106AT twiDVP) 
| Ml 36 Symor, 173MHz, TESXTAIZ00 (with OVP) 
2} iflcor, 173MHz. TSIRTN3100 
ORCI 9 Maxey 80, 173M? D34TSA3000 
Box 395 1 Micor Base, S1MHz, B93RCBIINSB 
Denver. 1 Micor Basa “S1MHz. C73RTBE101 
. 4 Mariteac, 1S3Mi42, T73X TA? DARAK 
NEM ei Seen tessa 
J itrok, WSSMbZ. OG 
(319) ae a 103 Micos, 1S3MH2. T73RTN3100 
: 4 Moxy. 153MH2. D43GMABD00 
(319) 984-6220 BRR EUIMECT MERCED eat 7) 


45 Minntor It Pagers wi Charger 9 GE Masir il 46Miz 
Amopliliers. 1 4 CCS33 

65 Minstor | P 

Micoi Base 37 MHz 
RTB34 


aM D31GMASNOD 
emote Desk Seis, T1376 


72MM, oi Standby, 
C72I2B6106ASPO1 


1 Netec Rare 45MHz 
891 £ Local Desk Sets, 13370 
8 cara 2aMH2 einen & Standard, 48MHz C966 
7? Mocom 70, 46H, 1 Kenwood 48MH2, TK-601-S 
1718841000 1 Midland. 46MH2 


Channel Elements 


100,000 Freqs in Stock! 

MASTR Il, MVP, EXEC II 

MICOR, MOCOM & MOTRAC 

$20 witrade or $25 w/o trade 

Lifetime Warranty 

3-Day Standard Delivery 
1-800-237-9654 

FAX: 513-542-8870 


4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


CHANNEL ELEMENT HQ. 


Equipment for sale 


NUMERIC 
DISPLAY PAGERS 


= 
Ss 
== 
7 
= 
—_) 
——) 
=< 
a 
Jas! 


FOURTH DMIENSON INDUSTRY. INC 


WORLD WILE COMM AILATIONS BOUIPMENT BROREX 
X00 Dente Court Holbrook, New Yark LOU Ex 


SUPER PRICES! 


We BEAT 
all others! 


Call us LAST! 


ORDERS 800-231-0103 


Questions 303-249-1414 


FAX 24 hr 303-249-4334 


LF 


— CALIFORNIA RADIO” 


16943 - 6200 Rood 
Montrose, COLORADO 81401 


CALL 


Anchor Graphics, Inc. 


We carry Radio Escutheon 
* Logo design 
* Knowledgeable stoff 
* Custom-made labels 
* Quick tumaround 
* Full-service Label Mfg. 
Tel: (214) 242-0439 « Fax: (214) 242-0959 
1467 LeMay, Suite 111 « Carrollton, TX 75007 


( 
Now, here’s a switch! 


automanc ON///MEE timer switch 
tor woway faces, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!’ 


Prevents Dead Batteries. 


MADE IN USS.A. 
PROTECTS YOUR RADIO. 
“SF ONLY $74.95 G's, 
and 26 T MODELS AVARARE 
CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT" 


400 Highland Avenue 
Altoona, PA 16602 


800-458-3410 


19) Crargetivara 


Circle (90) on Fast Fact Card 


CLEAN MOTOROLA & STANDARD RADIOS 


MOBILES 
1O0W SYNTOR 9000 VHF ALPHA NUMERIC ..... 
100W SYNTOR X UHF 16F SCAN PROGRAMME 
100W MARATRAC UHF 47 S9F SCAN ....., 
100W MITREK VHF, UHF & LOW BAND PL 
100W MICOR UHF 12F Wi9 PL... ne 
25W MAXTRAC VHF & UHF 18 SCAN . ss ini 
45W SPECTRA VHF A3 93 — NEW IN BOX 
JW SPECTRA 900 MHZ “AS 
35W GX2000 36F PLOPL SCAN 3YR WARA VHF/UHF 
55 W GX3200 200F SCAN PL/DPL 3YR WARR VHAIUHF 
PORTABLES 
2W EXPO UHF WITH RAPID en "MINT" 
5W P200 & HT600 6F VHF & UI 
4W HTSQ/P 100 2F VHF & UHF WiChiARGER 
2W SABER 11 VHF DVP CAP NEW IN BOX........ 
5W SABER 111 VHF & UHF W/RAPID CHARGER 
SW HX440 VHF & UHF, 200 CHANNELS, SCAN 
ALPHA-NUMERIC MIL STD 8100 PL/DPL 
RAPID CHARGER 3 YR WARRANTY ... : 
CONVERTA-COM MT100Q/HT6OQ/MTXBOO/MX 
REPEATER 
25W RP71 PL UHF W/DUPLEXER 1 YA WARR ........-.-..... . $1,795 
23GHZ STARPOINT TELEMETRY MICROWAVE 
WIDISHES .. - - $1,000 


eesvecceccasacvarantareveesvenatssentoncer 
RADIO EXPRESS INC 
“YOUR FAVORITE RADIO BUYING PLACE™ 
OFFICE 703-265-1928 FAX 703-830-8710 
ORDERS ONLY 800-545-7748 


“WE BUY USED MOTOROLA AND RADIUS RADIOS” 
MAJOR CREDIT CARDS ACCEPTED 


MoTron Electronics 
310 Garfield S!., Suitte+ 4 Eugene OR 97402 
Info: (503) 687-2118 Orders: (800) 338-9058 
Fax: (503) 687-2492 
Decode and display Touch Tones from a tape recorder, 
scanner, or neafly any audio source. ¥ 16 digit LCD 
display, 80 digit scrollable buffer v Bullt-in speaker 
¥ QV battery v Metal case ¥ TM-16 PLUS includes RS- 
232 output and Software for optional date/time number 
logging using your IBM Compatible computer. 
TM-16 Standard Model $169 
TM-I6 PLUS R5-232 Mexlel with Software $239 
PS-12 AC Power Adaptor S10 
S/H $5 USA/Canada, $15 Foreign. 
Visa, MasterCard & American Express Accepted 
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Classified 


COMMUNICATION 


@ 


Mobile _ 
Communications 


Equipment for sale 


WHOLESALE to DEALERS ONLY 


matrunked & 
conventional 

amobiles 

= portables 

= accessories 

a FREE programming 


Sheila 


Official Distributor for: 
RFI Connectors-Cables-Accessories 
Telewave Site Managment Equipment 
Whelen Strobes & Safety Signals 


Call for our current flyer! 


1-800-548-2484 
Order Today—Ship Today! 


Circle (91) on Fast Fact Card 


AAIiDLAN 


AME Nationwide 
LAND MOBILE RADIO 


All Dealer Inquiries 


Factory Approved Welcome 


WHOLESALE PRICES 
¢ Large inventory « Fast Service * Flat Rate Repair Service 
* Complete Dealer Support Program 

(800) 726-9015 

SAME DAY SHIPPING (612) 884-8352 
Call for Weekly Specials! 

Refurbished Equipment Available 
Wholesale Prices to Dealers Only. 


DISTRIBUTING 


Circle (92) on Fast Fact Card 


[= MECHEM 
NINE ELECTRONICS 


P.O. Box 7846 


FAX (612) 884-8356 


9635 Girard Ave. South 


Bloomington, MN 55431 


Fredericksburg, VA 22404 


All equipment is sold in working condition, unless otherwise slated. 


Micor Mitrek 

CA2ACB3105 72-76. 30W. PL Repeater T5IJJATOOOAK 29.7-38.999 & 39-50 0. BOW 4F 
BOSACHS10S 150-162. 250W. PL Repeater Cellular 

BE4ACH3106 450-470. 250 PL. Repeater KS-2293815C, AT&T Cellular XCVR_ T’R only 

Syntor X FIQATABB22AE. Dynatac Amps. 666F 8 Wire T/R only 
TBSVBJ7Z04AK 1508-172. BM. 100 F19CTAB830, Dyna Tac Amps. G66F 3 Wire T/R only 
TASVXJT204AK 1508-174. 8M 100V/. Securenet Chargers and Accessories 

T45VBISGOOAK, 300, 200MC NTN4831A, 6 unit. RC. STX. 117/2207 NEW 

MCX 1000 NLNBSBBA_ 5 unit. AC. MXs_ 117/220 NEW and Used 
MBTS4UXATHOOAK 403-430 30w_ PL DES PLNT1574 6 unit, AC & Nicad Conditioner ¥ 

NLN7966. 6 unit. RC, HT9O/HTS40 170/240¥ 

MIX Survedlance Accessories 


(703)373-3888 


MBOZ3IEXA7IONRK 146-175. 10W. Scan OES. Oval PRI 
MBTS4EXA7 008K 403-430 30Wv. PL. DES 


We have the R1601 DAC for your programming needs. Call us with your requests 
We accept VISA and Maslercard 


Circle (93) on Fast Fact Card 


GENERAL 


COMMUNICATIONS, INC. 
MOBILE COMMUNICATIONS AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 


Largest Inventory A Quality Service 
Fastest Delivery and Best Prices 


1-800-356-3200 & 
5157 Anton Dr. AMadison, WI 53719 


Circle (94) on Fast Fact Card 


Mobile 
Comminications 
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Introducing ... 
SC Il 
MINITOR II" 
SCAN OPTION 


Turn your MINITOR II" into a 
SCANNING PAGER 


* Lols you listen lo the action on both 
frequency J and 2 
© Lets you be alorted while in the scan mode 


{non-priority scan) 
* Easy to turn on and off 
* NO MORE MISSED CALLS 


COMPLETELY INSTALLED $§g° 
Only From COM-TECH 
ELECTRONICS 


5 Krey Boulevard, Rensselaer, NY 12144 
(518) 283-0958 


DEALERS WANTED! 
% MINTTON I ~ a cegistered trademark of Motarola 
Net recommended far wurrunterd pagers 


BUY—SELL—TRADE 


GE 900MHz Paging TX Call 
GE 900MHz SMR Repeaters Call 
Micor Base Repeater from $1295 
Master Il Base Reptr from $1295 
Mocom 70 Consolets trom $250 
Mocom 70 Mobiles from $100 
Micor Mobiles trom $150 
Mitrek Mobiles from $150 
Master Il Mooiles trom $150 
EX tl Mobiles trom $100 
Phoenix / MVP from $150 
OC/Tone Remotes from $100 


Bob Barnett 
Owner—WSRHL 
FCC 1st Cinss Tech 

30 Years it 
Coammumecations 


BARNETT ELECTRONICS, INC. 
8718 Wilhile Lane * North Little Rock, AR 72120 


Bases / Repeaters / Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 
Call for Quote or Sales List 
Warehouse 1-501-835-7066 
Fax 1-501-835-8766 


ri imi. ati 
A Mid | A 


NAY ay 


- he : oy 

FOURTH L DIMENSION INDUSTRY. INCH: 
WORLD WIDE COMME SIATIONS EQUIPMENT HROKLR 

TENG Dente Court Hadbrouk, New York 170 Sata 


Classified 


Equipment for sale 


McMANUS COMMUNICATIONS 
501/763-6250 
Fax: 501/763-6533 


“Authorized Dealer of 
NEC Paging Products” 


Refurbished Motorola, NEC, and Panasonic Pagers 
New Panasonic Pagers 

Pager Parts and Accessories 

Reeds, Filters, Code Plugs, etc. 


Used Pagers Wanted 


We Provide Support for our Canadian Customers, Too! 


We Repair Pagers 


“One call gets it all!” 


Circle (95) on Fast Fact Card 


COMPATIBLE MOTOROLA RADLO PRO CRAVEN G 8 QU LP Meee 
unis. Ga sos2a219 = POLARIS INDUSTRIES Ee eee 

8 Division of Southern Computer Corp. \ = 

PROGRAMMING ADAPTOR 


P A ct 1 PA-2 added features 
V Supports full spectrum v Rechargeable NI-CAD battery 
of programmable Datla and Active indicator lights 
Motorola® Radios 
Precision Designed Meta! Cases 


v IBM AT/XT compatible 
g$i69-00 $99 $195-00 $119 


PROGRAMMING CABLES 
Our Programming Cables are precision devices designed 
specifically for each radio. Put your confidence in our quality. 
NEW! HT1000/MT2000/JEDA....$135 
SPECIAL: GP300/P110....$119 HT50/P100@... -$85 
HT6OO/MT1000/P200....CALL sienna aaie 
Full Line Programming Cables: 
SABER, SPECTRA ®, STX@ 


RADIUS @ MOBILES, 
MAXTRAC®@ 


BUY NOW AND SAVE! 


DON'T SETTLE FOR: 
® Inferior designs 


WE OFFER: 
Precise metal frames 
Quality P.C.B. designed = Velcro straps 
GOLD connector pins X Cheap construction 
Battery Eliminator option xX Plastic rigged boxes 
Coil cords 
1 Year Warranty Dealers 

Welcome! 


24 HOUR ORDER LINE.. 


800 - 732 - 8371 


24 HOUR FAX LINE 404-252-8929 


— 
( These Special iia: 


Good for Duration Of 
Aa a Qa i 


be 


“Note: Hardware Only, Sottware 
sold by Motorola, Inc. 


Finally, a low cost reliable alternative to 
Speedcall's™ 912C status reporter... 
Direct replacement for aging units or add ons. 


Status reporting. sel call, horn honk, interrogate, 
group call, console assign and ANI on PTT. 


Parameters are front panel programmable. 
Extensive self test and alignment capabilities. 


Model 1012C 


The next generation of 
Status reporting equipment from: 


LTR™ and Motorola trunking compatible. 
Compact: Only 54" x 444" x LK" 
00 
Suggested Retail: $425 
(414) 730-4190 


A 


210 Main St. #153 Seal Beach CA 90740 Order Hotline: 


Circle (98) on Fast Fact Card 


Hy y-O (USA) 


O PAGER CRYSTALS 


CO COMMUNICATION CRYSTALS 
DO CHANNEL ELEMENTS 


@ Recrystalled 
@ Complete Elements 


48-HOUR 


SERVICE 


AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 
1438 Cox Ave., Erlanger, KY 41018 
(Greater Cincinnati Area) 


Precision Quality Quartz Crystals— 
Made to Your Specifications” 


Circle (96) on Fast Fact Card 


UA RAL 


APOURTITDIMENSION INDUSTRY. INCE 


WORLD WIDE COMMILNILATIONS LOL MENT BROKE 
NG Dente Court Holrock. New York Lt! 


YOU PAID 


TOO MUCH! 


If you didn't 


buy your Radius 
from the factory 


or from 


California Radio 


1-800-231-0103 


July 1993 


We put a smile on your face! © 


Mobile Radio Technology 
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Classified Equipment for sale 


RAMSEY COM-3 


The communications service monitor that’s 
missing one feature .... HIGH PRICE | 


* Frequency coverage 100 KHz to 999.999 MHz 

¢ Signal Generator 0.1 uV to 10,000 uV with reverse 
power protection ... no more front-end blowouts! 

* Built-in 1 GHz and audio frequency counter 

* Modulation includes 1 KHz, CTCSS or external 

¢ The most popular low cos! high performance 
monitor. . . thousands sok workiwide 

* Extremely portable, only 13 pounds includes 


rechargeable battery at no extra cost I} 
© Call for free 10 day trial in your shop oo 

Ramsey Electronics Inc. VISA 
793 Canning Pkwy 716-924-4560 

Victor, NY 14564 716-924-4555 (FAX) 


Circle (99) on Fast Fact Card 


@uRIER Procom musa 


HANDHELD UHF FM TRANSCEIVERS 
5 WATTS - FOUR CHANNELS 


PROVIDES INSTANT COMMUNICATIONS 
WITH KEY PERSONNEL INSIDE/OUTSIDE 


{deal for use in factories, office buildings, 
shopping mails, construction sites and for 
security control, 


FEATURES INCLUDE: 


* Lightweight. only 13 oz. miniature, sturdy 
high-impact plastic case. with belt clip and 
carry case. 

Rechargeable nickel cadmium battery pack. 
AC. battery charger. flexible antenna with BNC 
connector, FCC license application included 
Jacks for AC. charger, earphone, external 
speaker/microphone, and external antenna 
with BNC connector 

Adjustable squelch control/ione squeich 

on-olf switch 

¢ FCC type accepted for Parl 90 and 95 
Operates on Genera! Mobi'ie Radio Service 
and Business Band Radio Service. 

One set of crystals installed for channel 1 
Crystals available tor: GMAS, GMRS-SIMPLEX. 
REPEATER FREQUENCIES, BUSINESS BAND 


(800) 345-1354 


14811 MYFORD ROAD « TUSTIN, CALIFORNIA 92680 
(714) 669-9890 © FAX: (714) 669-1081 


Circle (100) on Fast Fact Card 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 * Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base Stations, portables, pagers, repeaters— 


primarily solid state—all frequency bands. Also. 
accessory items: Motorola ‘‘Systmes 90°* con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 

i) bas purchase of above equipment. 


ARE COMM ©4614 E. McDowell Ad. 
Phoenix, AZ 85008 
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TONS 


OF MOTOROLA USED EQUIPMENT! 
Mitrek, Micor, Syntor, Maxar 80 & Maxtrac 


(For Sale!) m=» 800-231-0103 


RADIUS 


* low-low-low * 


MOSS COMMUNICATIONS INC. 
1-800-822-6677 


Reliable, D.C. 


Remote Control 


Automation & 
Electronics 
Engineering, Inc. 


13667 Floyd Circle * Dallas, Texas 75243 
1-800-527-4596 


Circle (101) on Fast Fact Card 


ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


i3rasrco. 


PH (513) 773-6255 


PO. BOX 1482, PIQUA, OHIO 45356 


Classified 


TRUNKED 
MOTOROLA & STANDARD TRUNKED RADIOS 


PORE R EER TRH ER TET HR ET RHE R EEE E HERE ER EE ESD 


MOBILES 800 MH2 TRUNKED 


15W 10 TSW 10 EACH COVERAGE PLUS MOBILE WW/LORAN RCVRS 
KEYBOARD & MAC COMPUTER W/SOFTWARE 

15W TRAXAR $250 15W MOSTAR FROM S25 

15W MAXTRAC 8 & BS $495 86487 

35W MAXTRAC 81 & BS S545 35 86 4 B7 

35W SYNTOR X MULTI SYS $395 SYNTOR 9000E 

35W SYNTOR X 15 SYS/15 SUB TALKAROUND "NEW" 

35 SPECTRA BS 10 SYS/SCAN/TALKAROUND 

25W PP1000 $695 PP1000x 

25W GX3030T 7 SYSTEMS SCAN CONV/TALKAROUND. 
WORKS ON MOTOROLA OR EF JOHNSON - LTR 
AT NO CHARGE NEW IN THE BOX 3YA WARRANTY 


Weeeereseeeeee 


PORTABLES 800 MHZ TRUNKED 


2W MTX800 W/CHARGER $595 MITX800 6 SYS/3 SUB S650 


2W MTX810 6 SYS/3 SUBICONVENTIONAL 
SW STX 15 SYS/15 SUB DTMF SUPEA CONDITION $1,095 
SW STX SMAATNET 1/11/1111 GEMINI “AS NEWT $1,495 


2W HXS8OT 10 SYSTEMS, SCAM, CONV/TALKAROUND 
WORKS ON MOTOROLA OR EF JOHNSON - LTR SYSTEMS 
PROGRAMMED ONTO YOUR SYSTEM AT NO CHARGE DELIVERED 
WITH HIGH CAP BATT & RAPID CHARGER, SMALLEST, LIGHT- 
WEIGHT, STATE-OF-THE-ART UNIT AVAILABLE IN USA $995 
HONE RENAN N ETRE NAR EEA RAR O EON OOH OR 
MOBILES 900 MH2 TRUNKED 
12W B2 MAXTRAC 
SOW B7 MAX 
12W B2 SPECTRA $59" 
12W 85 SPECTRA 10 SYS $695 
SOW B5/B7/B9 SPECTRA 10 SYS/SCAN/TEL. 
30W L37VLB BASE 995 
PORTABLES 900 Mil2 TRUNKED 


2 MTX900 83 & 84 6 SYS/3 SUB/CONV $550 


PONT T TERE R ERNE ERE RHEE EEE E HEE RERS 


RADIO EXPRESS INC 


“YOUR FAVORITE RADIO BUYING PLACE” 
meus 703-266-1928 FAX 703-830-8710 
ORDERS ONLY 800-545-7748 
WE BUY USED MOTOROLA RADIOS 
MAJOR CREDIT CARDS ACCEPTED 


Circle (102) on Fast Fact Card 


LAND MOBILE RADIO BBS 


Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 


wide. Call with your modem to register 


now. 


The CommLine BBS 
313-854-6441 


Equipment wanted 


Equipment Wanted 
Motorola, Johnson, GE, 
EFJ, Uniden, Standard 

Buy-Comin-Co. 
1-800-347-4121 

FAX (602) 585-6900 


BUY & SELL 


Used GE-MARC 
Trunking Radios. 


TMX 8310 TMX 8210 
TMX 8510 TMX 8712 
TMX 8825 TMX 8615 


Call John Peacock 
Tel. 800-232-7715 
Fax 501-735-7799 


Computer software 


Equipment for sale 


MOTOROLA Radius 
DELIVERY NOW! 


Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 


On your jobsite tomorrow. We can handle any size order and have 
done so for 19 years. 


CALL 1-800-53-RADIO (72346) 
FAX (706) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 
One of the largest stocks of Motorola Radius in the world. 


Circle (103) on Fast Fact Card 


Antenna Farm 
Communications Supply 


\\ 


ANDREW 


Circle (113) on Fast Fact Card 


Ea Collins MOR6, DMX2003, LMX1100, DMX13A; 


et 
Wescom 363 channel banks: Ericsson Minilink 
USED Radiuy Radios 18GHZ; 24 volt 100 A chargers; Andrew dish 
TAINTED! 
oe 


es; TT| DACS; Harris 1201 switch; Ericsson 
California 
Rocio 2 800-231-0103 
=] aN aT) on 


AXB30 dala switch; HP test equipment; Motor- 
ola & GE two-way radios: some fiber test 
equipment; 


805-945-5448 x200 


WANT TO BUY 


Pagers: DBR 2000, NEC, 
Mot. Bravo and Panasonic 


Two Way Radios: 800MHz, UHF & VHF 
Telepage Communications 
803-269-9699 


WANTED 
EFJ LTR 


Repeaters or 


Logic Boards 
(504) 947-5070 


SE 


ENGINEERING AID SOFTWARE 


ICS 


_CONSULTING SERVICES 


a & 3 Arc Second Data Bases Now 
TECHNICAL COMMUNICATIONS SOFTWARE 
P.O. Box 884 Montgomery. TX 77356 * (409) 588-3200 * FAX (409) 588-4434 


July 1993 
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ified 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 


Send out a strong 

* . 
signal in your next 
direct mail campaign. 
Choose the most responsive names in the 
mobile communications industry... For 
your next mailing. rely on Mobile Radio MICROWAVE LAND MOBILE RADIO 
Technology to reach over 24.000 qualified Mens Dinca + Cabot Crnted wwetage Diagrams 


industry professionals with buying power, On Screen Path Profile Dower Multiple Predictien Meatets 


They want to know about your products Ditfesution Loans Calculations Wa) Raduals $0 MMi (89 Kem) Radios 
Reflected Seenal Analyyes het Maps in Color 


(CEMS) i 
A i 


RADIO COVERAGE ENGINEERING SOFTWARE 
(RCES) 


and services... their more than 
72,000 annual requests Tor 


suite amd \wtem Diagrams Inter mentubation C ghowlateons 


<@ : wy es > Ctaphae wath war Te and Ra Prequencies 
product information prove it! a abotsM Oise 
Lpte c 
1A - ‘Urformance Predation Analog . 
Be sure your sales message ¢ : Dae Graphic Presentations 


makes an impact and reaches 
the real decision-makers in “ 5 NORTON ENGINEERING Demo Disk 
the mobile communications sk oF 10002 McDutt Court and 
industry. Put the Mobile Radio Sete pensgeog paci Sample Printouts 
Technology list to work 2 Fax: (703) 038-0168 Available 
for you. 


Mobile Radio Circle (104) on Fast Fact Card 


We're making a name for you. 


Terrain Analysis Package (TAP)™ 
PC-based software for RF studies 
¢ Area field strength coverage maps. 
¢ Shadow maps. 
* Choice of propagation models. 
¢ Point-to-point/microwave fade margin and 


For more information, contact: 
Greg Hembree 
List Sales Representative 
P.O. Box 12901 
Overland Park, KS 66282-2901 
Call 913-967-1872 
Fax 913-967-1897 


reliability calculations. 


@INTERTEC SoftWright * User-customized data base for buildings and 


List Rental Services Limited Liabiity Co. vegetation. 


pentnoge lense * Digital elevation data on floppy disk or CD-ROM. 


403) 344-5486 ¢ Intermodulation product studies. 


1303} 344-2: ° 
Ble tap eee ny 3445378 Free demo disk upon request. 


Circle (105) on Fast Fact Card 


MSITE™, our latest terrain-based propagation program, offers you multi- 
site composite analysis of field strength, received power, C/I ratio, most 
likely server, and basic shadowing for up to 50 transmitter sites. It's 
another example of EDX's leadership in communications engineering 
software tools. 


= Propagation software - whether it's MSITE, or our newest product 
MCS™ for microcell ray-tracing simulations, or our industry standard 
SHDMAP™ and RPATH™ programs, for 8 years EDX has been the 
innovator in PC propagation software. 


® Terrain data - EDX was the first (and only) company to offer the entire 
US 3" terrain database on a single CD-ROM. 


® Intemational presence - EDX has customers in more than 30 countries 
on 6 continents. From the borough of Manhattan to the Great Barrier 
Reef, the sun never sets on EDX software. 


Send for our complete software catalog today. 


EDX Engineering, Inc. 
P.O. Box 1547, Eugene, Oregon U.S.A. 
Tel: (503) 345-0019 Fax: (503) 345-8145 


Circle (106) on Fast Fact Card 


88 Mobile Radio Technology July 1993 


Classified 


Computer software 


SMR BILLING/ACCOUNTS RECEIVABLE 


* Path Profiles 

* Land Use/Vegetation 
* Easy to Use on Your PC 

* Full Range of Design Options 
* Single or Multi Site/Cellular — 
* Digital Topography 

* Geographic Boundaries 
* International Applications 
2975 Valmont # 100 
Boulder, CO 80301 USA 


ny yn! 


4, 


i 


it 


Your Ad 
Could Be Here! 


Call or Fax: 
Mobile Radio Technology 
Joyce Bollegar 
913-967-1923 
Fax 913-967-1902 


Services 


’ JEFA\ 


INTERNATIONAL, INC. 


EF & | Turnkey 
Microwave & Two-Way Services 
Engineering 
System Design 

Equipment 
System Installation 


1116 Dobie Drive 214-424-5680 
Plano, Tx 75074 214-423-5862 FAX 


SEG AORE 


¢ ANI ¢ Encryption « Two Tone « Burst Tone 


+ Options Module Installations 
§ Smoll or Large Quantities 

¢ Most Brands of Modules and Radios 

» Modifications and Discovery Installations 


—- CALL FOR A PRICE QUOTE TODAY - 
Ph.: (913) 749-3566 + Fax: (913) 749-1036 


“CES “IDA 


m Research 


$396 


‘Johnson ‘Trident “Uniden ‘“Zetron 


Billing 


ve 


Daily Billings 
Aw Time Billing 
Long Distance Billing 


Recurring Billings (Wat rate) 


Accounts Receivable 
Apply Payments 

Generate Statements 
Print AR Ageings 
Generate Service Charges 


¢ Handles 
* Easy to 


all of your business billings. 
understand and learn 


* Requires a minimum of file data keying. 
* Mix of match different download formals. 


¢ Simple and flexible approach to sales taxes. 


* General 


(01) 303 444 4871 
FAX: 303 444 4872 


RADIO 


+ SOFTWARE 
3-D Terrain 
Coverage Predictions 
Fresnel Zone Studies 
Engineering Package 
intermodulation Studiss 
3 or 30 Second Terrain Ales 


Phone: 701-237-0095 


Ask about 
our monthly 
billing 
service 


Ledger interlace 
CLEVER SOFTWARE 
3033 13th Ave. SW, Suite #139 


Fargo, ND 58103 
Fax: 701-237-0228 


ENGINEERING PRODUCTS 


+ FCC INFORMATION 
Dial Access 
State Frequency Lists 
Custom Searches 
Mailing Labels 
Print-outs 
Data Files 


©.B.@., INC. 


1001 S. Ridgewood Ave. 
Edgewater, FL 32132 


"DEMO DISK upon request NSM Phone: 904-426-0014 + Fax: 904-426-0099 


Circle (107) on Fast Fact Card 


Fast, Easy, Home Study, Inexpensive. 
Land Mobile Handbook. New Employment Guide. 
Audio & Video Courses Available. 
General Radio Telephone License. 
WPT PUBLICATIONS 
1-800-800-7588 FREE Details 


REPAIR & RETUNING 


LIST: ~ 
™ DUPLEXERS 


DUPLETUNE : 
303 Fee. 8s Filter Systems 


716.834.2787 Rx Multicoupliers 


Sales leads program for two-way dealers com- 
plete direct mai] marketing service direct mail 
marketing lists by industry and zip code 
telemarketing lists (your specifications). 


Generate new customers and SAVE $$$ 


619-231-0442 
or fax 619-231-1678 


Retired Motorola Bench Tech. 
REPAIR HAM GEAR 
TOM MILLER ELECTRONICS 
22516 S. Normandie Sp. 41B 
Torrance, CA 90502 
REPAIR SPEAKER MIKES (310) 320-8980 
For Motorola Portables (800) 995-8964 


GP300, P200, HT600 
Mobiles, Repeaters 
Intrinsically Safe 
Dealers Welcome 


1-800-822-MOSS 


COMMUNICATIONS 


MOTOROLA 


RADIO RENTALS 
* MT1000, HT600, P200 


¢ Intrinsically Safe 
e All Types Headphones 


e Mobiles & Portapacks 

¢ Repeaters & Crossband 
Sets 

e Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
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Classified 


We've got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader — choose Motorola, Our 
nationwide network of antenna sites offers you space on thousands of 
premier antenna sites across the country, Contact Motorola Network 
Services Division today for your local and national site needs or to find out 
more about our site planning and management services. 


U.S. Network Services Division, 
Antenna Site Information 
708-576-5484 


Circle (108) on Fast Fact Card 


COMMUNICATIONS 
SITE SPECIALISTS. 


Site Selection, Acquisition, Development, Construction, 
Engineering, Management, Marketing. 
@ Sites Available Now... CA,DC,FL.IL.IN,LA.MA. MD, MI, MO. 
NC. NJ.OH, TX, & VA 


For 
Classified 
Advertising 
information: 
Call 
Joyce 
Bollegar 
913-967-1923 


eS 


2400 Ownby Lane, Ricrmona. vazszo FACILITIES MANAGEMENT 


Ovwnby 
(804) 353-4782 + Tot-Free: (800) 438-3810 | 10 Center Dave. brain NJ 07095 
FAX (900 E28 7280 Tol-Free (B00) 247.4796 


FAX: (804) 353-8059 
Circle (109) on Fast Fact Card 


Mt. Vaca Radio Site views Northern 
SF Bay Area and Sacramento Valley solid. 
Single space. entire building rental or lease. 
Power, telco, 150ft. tower. 24hr access. 
Please call or write: Radio Properties. PO 
Box 192. Elmira. Calif. 95625. 


phone (707) 446-3419 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


~ NEED TENANTS?? 


: Advertise your sites in the 
- NATIONAL COMMUNICATIONS ) 
\ SITE DIRECTORY . 
Dedicated to advertising antenna sites for lease 


NEED SITES? 
The NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
***INTRAFAM, Dept. M, P.O. Box 6003*** 
Freehold. NJ 07728 (908) 462-5964 


; 37 CALIFORNIA ANTENNA SITES 


* Major Locations * Stond-by power 
* Secure facilities * Air Conditioning 
Or develop your own site. 


Lond avoilable or 
Oat Mountain/Chatsworth 


MERIDIAN 
COMMUNICATIONS 


Since 1956 ; 

23501 Pork Sorrento. Ste. 213A [4 
Colobosos. CA 91302-1355 
Contoct Rich or Jack Reichler or 


818/888-7000 


Tower space available 
ALL HEAVY DUTY TOWERS 


Claremore OK, Blanchard OK, 
Arthur IL, Wabash OH, Elwood 
IN, Hillsdale KS. 


CALL 915-685-3000 


SET YOUR ‘'SITES’’ ON US 


WE can save you time and mon- 
ey. Call for a list of California's 
best kept secrets...805-945-5448. 


If you don't we both lose money. 


John M. Rowe 
Communications Real Estate 
Site Acquisition, Site Marketing & 


Zoning Specialist 
1236 Corona #2 
Denver, CO 80218 
(303) 830-0815 


REALTOR’ 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035’ 
AMSL, 2635' AAT, Emergency Pow- 


er, Air Conditioning, Overlooking 
Reno, Fallon and the 1-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


STAN STANN 
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Business for Sale 


SUNNY SOUTHERN CALIFORNIA 
Two-Way radio repair business. 
Established in 1979. 

Great customer base 
service contracts. 


805-254-3582 


TEL: (708) 823-7713 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 


AREA PO Box 31160 


CHICAGO, IL 60631 


Classified 


RF Fuse Protector for 
IFR Service Monitors 


+ Fits modeis 500{A), 1200A/S and 1500 
+ Just $90. postpaid. inc. 2 spare fuses 
+ Costs less than your firs! repair job! 


COMMUNICATION = Phone (800) 288-8223 
| es 


356 Hillcrest Street 
INSTRUMENTS El Sequndo, CA $0245 


LOUDOUN COMMUNICATIONS, INC. 


Communications Systems 
REPAIR DEPOT 


Microprocessor based Mobiles, 
portables, controlheads. 
GE Warranty Processing 
(36) Fast turn-around 


585 Factory Shoals Road 
Austell, GA 30001 


404/948-9566 


Repair services 


"We buy and ‘sell 
used monitors! 


Phone (800) 288-8223 
or (310) 322-3666 


7s. COMMUNICATION 
INSTRUMENTS 


356 Hillcrest Street, Ei Segundo, CA 96245 


Circle (110) on Fast Fact Card 


NS ELECTRONICS SERVICE INC 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.1.S.7. TRACEABLE CALIBRATION 


CUSHMAN IFR 
SALES NEW-USED 


3610 Dekalb Technology Parkway | CALL | 
Suite 110/111 


Atlanta, Georgia 30340 


(404) 451-3264 
Fax: (404) 458-8785 


CUSHMAN 


CALL SALES & SERVICE 
FOR NEW MODEL DEMOS 


KNS ELECTRONICS, INC. 
2146 BERING DRIVE 
SAN JOSE, CA 95131 


PHONE: 408-432-8100 
FAX: 408-432-8359 


MODEL 7130 


TRACKING GENERATOR 
OFFSET GENERATOR 

1 GHZ GEN & REC 
SPECTRUM MONITOR 
ENCODER 


Circle (112) on Fast Fact Card 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 


Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


euvve bc eg 09 to 


For 
Classified 
Advertising 
information: 
Call 


Joyce 
Bollegar 
913-967-1923 


AUTHORIZED 
CUSHMAN SERVICE 


= “The Pager Repair People"’ 
High quality, cost effective, and quaranteed 
pager repair. Flat rate |abor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 


(303) 337-4811 FAX (303) 337-3048 


Tower Services 


WE BUY TOWERS 


WE WANT YOUR 
Antenna Tower and Antenna Tower Site. 
if you have a Tower for sale or own a site 
where one should be, let us know. 
ALL CASH PAID! 30 DAY CLOSING! 
Will consider joint venture development. 


REPLY BOX #922 
M.R.T,, P.O, BOX 12901 
Overland Park, KS 66282-2901 


AMERICAN 


SS TOWERS 
sm AND 

Sf STRUCTURES 
¢ CELLULAR * MICROWAVE » UHF/VHF 


* BROADCAST » SPECIAL » COMPLETE 
¢ INSTALLATION SERVICES * GUYED TOWERS « 
¢ SELF SUPPORTING TOWERS « 


FOR YOUR CATALOG CALL OR FAX 


TOLL FREE PHONE FAX 
800-369-0159 712-252-0240 712-252-0371 
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d index/hot line 


Fast Fact Advertiser 
Number Hotline 


Fast Fact Advertiser 


Company Number Hotline Company 


800-426-1656 
.--- 712-252-4101 
----- 800-233-2955 
..... 800-323-9122 
..- 501-763-6250 
703-373-3888 
818-888-7000 

.-- 800-631-7297 
.. 315-437-3953 
602-884-7981 
818-764-1333 

.-- 816-891-0700 
708-576-5484 
800-235-9590 
708-576-2034 

-.. 919-744-5050 
800-854-3906 
703-938-5745 
609-829-4455 
312-321-5827 
----, 800-752-3571 
..- 800-325-7170 
414-730-4190 
800-923-6872 
see» 103-266-1928 
.. 800-53-RADIO 
716-924-4560 
800-726-9015 
913-492-6288 

... 503-779-6500 
... 800-225-5765 
800-227-0376 
800-548-2484 

.-. 800-627-4722 
303-344-5486 
707-459-9496 
713-984-8684 

... 310-652-3666 
800-554-0716 

... 800-228-0226 
ve 716-549-4700 
..- 800-367-2864 
--.619-625-2080 
800-527-9366 
818-442-0782 


Larsen Electronics 
L & R Communications Ltd. .............0ccce 
Marconi Instruments 


... 203-582-9409 
800-255-6222 

..- 216-349-8400 
... 714-458-7277 
800-527-4596 
803-892-2181 

... 800-661-9401 
800-343-3004 
708-345-0337 
913-842-0402 

... 216-248-1200 
800-526-3935 
800-231-0103 
513-489-1755 
«..-. 800-321-4700 
... 800-228-4563 
407-679-9440 
904-426-0014 
800-458-3410 
-.--. 800-487-7184 
..--- 800-228-6367 
... 513-595-5900 
800-854-0547 
800-288-8223 

... 800-435-9313 
... 800-545-1349 
303-989-8000 
800-869-9128 

.... 800-561-3140 
.-. 800-258-3860 
408-432-8100 
604-382-8268 
217-222-0160 

-.. 800-388-2112 
214-631-0310 

ve 219-484-0466 
+»: 602-488-9755 
... 603-880-4411 
503-345-0019 
800-328-3911 
800-345-1354 
603-883-6500 
800-356-3200 
800-877-7979 

.» 509-921-4001 


Advanced Receiver Research 

The Antenna Farm 

The Antenna Specialists Co. . 

ASTON COM a ctieciiiiiennccouitrann. 
Automation & Electronics Eng. ............000 86 
Avtec Inc 

BatteryPRO Centres Inc. .... 

B&C Communications Inc... cece 80 
BEE Electronics Inc. .......0...c:ccceseseseeeeees 60 
Bendix/King, Mobile Comms, Div. ............ 69 
Bird Electronics Corp. .. 


Maxrad:. nossa 
McManus Communications 

Mechem Electronics ........-----...scecseeeeeees 
Meridian Comms/Diablo Comms 
Meridian Comms-Comms Express 
Microwave Filter Company Inc. .............6 
Midian Electronics Inc. ................ss00---- 
Modular Communication Systems 
Monark International Corp. .........00ece 
WORDONR CBE oe scsscesnssscssesncnven(aarcorenesssee 
Motorola Government 

Motorola Land Mobile Products 

MX Cont bane aaicccccnonssinccasisee ieee 7 
WGI i aes ecisasshbersn-nnea tostenioipne 
Norton Engineering 

Orbacom Systems INC. 2.0... ececeeseeeeeeeeeee 


Cartwright Communications 

Centurion International INC. 0.0... cece 9 
CES Ness cuiaiauien maaan 15 
CE InGesccor 89 
Chargeguard Corp 83 
Cimarron Technologies... 25 
Coded Communications 

Combined Technologies Inc. . 
Communications Specialists 


Polyphaser Corp 
Pyramid Communcations 
Communication Instruments Radio Central, 196... ecseeseseseseeeeeeeeeee 
Communications Associates ...........0.00 PRA D ce RP ROD MICE ss pera cseincsccnsevapseonesystenunn 
Radio Wholesale 

RCW Distributing 

Santa Fe Distributing ............eeeeeecseee 
Scala Electronic Corp. .... 

Schlumberger Technologies............ 


Selectone Corporation 


Connect Systems Inc. ........ 

Control Signal Corp. ........... onsehistanuineseecss 
CPI Communications INC. ,......---cccceserens 
C+ Software 

Cushcraft/Signals Corp. . 

Cushman/KNS Electronics 

Daniels Electronics 

BARB C OT HINES onc cccscvesesssaisvsrovesssscvanmavesiinle 
DE PAOB IG sccenseccts cieanseceqrissoniiere 
Decibel Products, ING. .......cscsssesesereeneesnsee 
D & L Communications Ine. oo... 


Sharp Communication -.0.........ccceeee 
Shinwa Communications of America 
Solar Electric Specialties... cscs 
Tait Electronics USA ING, ccs: 
Telepoint INC. ........00008 

Telex Communications, inc. ............. 
Transcrypt International Ltd 

TX AX Systems |G. vices eccisssesssssisseeeeees 
United Solar Systems ..............cseeeee 
VCP International Inc. ..... 

Vega, A Mark IV Company . 


Doppler Systems, INC. wiiissceeeeceeeeeeeserens 
Dynatech Tactical Comms .......-.----...000 
EDX Engineering Inc. 

E. F. Johnson 

Fanon Courier 

Flash Technology Corp, of American 
General Communications ...........ccccceese 
Henry Radio 

Hewlett Packard 


Hutton Communications 

Hy-Q International ...... 

LS LL aL | 2 
JaBRO Batteries INC. ooo. cccecscneeeeeeee 
KINMONIC LADS ING. .n.cescccsceassescncsserereceneans 
Kyocera America Inc. ...........---------00c0 
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800-442-3611 
606-283-5000 
316-522-4981 
800-323-3779 
615-878-3141 
... 619-576-2672 


Versatel Comms 


Vocom/RF Corporation 
Wacom Products Inc. ..... 


Wilmore Electronics Company ................. 
WE W Associates ) siscceoenniiiges 
eC | a re 39 


800-456-5548 
310-404-2700 
...800-USA-MADE 
--- 817-848-4435 
----+-- 919-732-9351 
800-221-0732 
206-820-6363 


The Vertex:Line. 


mplete 


6 Channel 

Economy Portable 
Transceivers 

FTH-2009 VHF, 134-174 MHz 
FTH-7009 UHF, 450-470 MHz 
Shown with optional FTT-6 
DTMF Keypad. 


15 Channel 

Compact Portable 
Transceivers 

FTH-2008 VHF, 150-174 MHz 
FTH-7008 UHF, 405-470 MHz 


4 Transceivers 


and Competitive. 


32 Channel 
Heavy Duty Portable 


VX-500 VHF, 134-174 MHz, 
5 Watt; VX-500 UHF, (TBA) 
Shown with optional FTT-7 
DTMF Keypad. 


32 Channel 
Commercial Dual Band 
VHF/UHF 

Portable Two-Way Radios 
FTH-2070 VHF, 150-174 MHz; 
UHF, 409-490 MHz" 


“with degradation 


FMA-2070 
Mobile Adapter (Not shown.) 


When communi- 
cation is critical — switch to 
Vertex! For business, industry 
and public safety, Vertex 
VHF/UHF compact portables, 
complete 4, 12/24 and 99 
channel mobiles and 
exclusive FTH-2070 
Dual Band portable 
with MIL-STD-810 


Vertex commercial commu- 
nication products have been 
recognized worldwide for over ’ 
4 decades for technical inno- 
vation and rugged reliability. 


C/D and FCC Part 80 are 99 Channel 
i d Mobile Rad 
designed for years of tough Synthesized pei obile Radios 
field service and priced to BEA AAA Alibaba dil, 
suit any budget. : 
VHF/UHF Repeaters 
12/24 Channel 
: Mobile R VXR-5000 — RF Synthesized 136-174 
Synthesized Wideband Mobile Radios MHz, 400-512 MHz, 25 Watt (shown, 
Mibihabahababaabcbabababddeie, | FTR-2410A, 136-174 MHz, 10 Watt 


(RF); FTR-5410A, 430-512 MHz, 10 
Watt (RF) (Not shown.) 


To make Vertex products 
even better, they're backed by 
a 3-Year Warranty on all 
products and Authorized 
Service Respresentatives are 
just a phone call away. 


So, put a “seasoned” proto :\§ 
work communicating for you. 
Contact your Vertex dealer or 
call today for details — then 
switch to the Vertex Line. It’s 
complete and competitive. 


W vertex 


AADIO COMMUNICATIONS 


4 Channel 
Synthesized Wideband Mobile Radios 


Frequencies 
FTL-1011 Lowband: 
37-48 MHz, 60 Watt 
FTL-2011 VHF 
134-174 MHz, 40 Watt 
FTL-7011 UHF 
400-512 MHz, 25 Watt 


United States: Yaesu U.S.A., 
(310) 404-2700 
Central & So. America: 
Yaesu International Sales, 
(305) 593-2500 
Canada: Omni Provincial Electronics 
(800) 567-6664 


FP-711 Power Supply 

(Base Station configuration shown, 
Radio and MD-11A8J Desk Mic not 
included.) 


FT-80C HF SSB Transceiver 
20 Channels, 1.8-30 MHz 


Specifications subject to change without notice © 1993 Yaesu U.S.A 


of the Cnr 


Are you being pitched about in a sea of claims about repeater tone panels? Preserve your 
sanity and cast your net for our TP-38. The TP-38 microprocessor controlled aiid 
repeater tone panel provides the complete 7 
interface between the repeater receiver and 
transmitter. All 38 EIA standard CTCSS tones eee: at 
are included, as well as time and hit accumulators, programmable timers, tone translation, 
local keyboard, and AC power supply. Standard features also include CMOS circuitry for 


low power consumption, non-volatile memory to retain programming through power loss, TP-38 $399.00 

immunity to falsing, programmable security code, and much more, all for the low price Shared Repeater Tone Panel 

of $399.00. The TP-38 is available as a stand alone, full function tone panel, or you may TP-DTMF $59.95 

add useful options such as remote DTMF access, Digital Squelch (DCS) capability, and Remote Access Board 

tone operated switching outputs. TP-DCS $149.95 
But possibly the most renowned feature of the TP-38 is the fact that it’s backed by our _yigital Coded Squelch 

liberal one year warranty and toll-free telephone support service. TP-TOS $99.95 


So the choice is yours; you can bring home a fish story...or you can net a truly fine 


wich: Fan 3 iI! Tone Output Switching Module 
catch; just give us a call! 


oo 
426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 — 
(714) 998-3021 © FAX (714) 974-3420 | = 
Entire U.S.A. (800) 854-0547 = FAX (800) 424-3420 
Outside USA or Canada: Jescom International / 1 Waters Park Dr. #117 /San Mateo, CA USA / Phone (415) $74-142] / FAX (415) $74-5297 - Also in Italy and Spain 
Circle (3) on Fast Fact Card 


